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Piequeny ‘bster 

Scientifically and mechanically as near perfect as human brains 
and skill can make them, Weston Electrical Measuring Instru- 
ments are recognized throughout the world, wherever the art of 
electrical measurement is practiced, as the standard of accuracy 
and dependability. 


There is a Weston Instrument for every electrical measure- 
ment need. Whether for Switchboard service, for testing or for 
laboratory use on either direct or alternating current, there is a 
Weston Instrument exactly suited to your requirements. There 
are special models for motor car and motor boat service. 





Model 1 
Portable Voltmeter and 
Ammeter 


Model 329 
Portable Polyphase Wattmeter 


We will send you illustrated literature exactly 
covering your requirements, if you will 
tell us the field in which you are interested. 








Weston Electrical Instrument Co. 
13 Weston Avenue, Newark, N. J., U.S. A. 


Weston Representatives: 
New York, 50 Church St.. L. C. Nicholas Cincinnati, 1309 Union Trust Bldg., Beedle 
Chicago, 832 Monadnock Block, Westburg Equipment Co. 
Engineering Co Indianapolis, 511 Lemck Bld 3eedle 
Boston, 176 Federal St., Geo. H. Moseman. ‘ Equipment Co. oe ~ pane 
Philadelphia, 303 Penfield Bldg., . Jacksonville, 416 Forsyth St., Ward Engineer 


Gilbert. : a 
Cleveland, 985 The Arcade, The W. P. Ambos ing & Battery Co. 
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Ohmmeter 


Model 324 


Portable Galvanometer 


Co. Miami, 329 13th St., Ward Engineering & 
Detroit, 715 Dime Bank Bldg., Theo. F. . Battery Co. - . : 

Mueller. New Orleans, 534 Bienville St., Southern 
St. Louis, 915 Olive St., Milton Mill. _ Jobbers Supply Co. 
San Francisco, 682 Mission St., F. E. Smith Seattle, 84 Marion St., Western Electric Co 


Denver, 231 15th St., B. K. Sweeney. 

Richmond, 47 Allison Bldg., E. Wortham 

Buffalo, 950 Ellicott Square, J. H. Burroughs 
Co., Inc 


Pittsburgh, 601 National Bank Bldg., Ruther- 
foord & Uptegraff. 

Minneapolis, 1124 Metropolitan Life Bldg., 
White & Converse 
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The Empire West of the Rockies 


Yosemite Falls, 2,600 feet high, in Yosemite Valley, Cal. 


SLECTRICITY has played a very 1891. This was followed shortly after- 000 kw.-hr., 999,000,000 kw.-hr. and 
important part in the growth of ward by the three-phase plant in Mill 150,000,000 kw.-hr. respectively. Other 
the states west of the Rocky Creek Canyon near Riverside in 1893. great systems along the Coast are 

Mountains. Hydro-electric plants sup- Further north a hydro-electric plant those of the Portland Railway, Light 
ply almost all of the energy, which is Was erected near Folsom in 1894, from & Power Company, with an aggregate 
transmitted over great distances at which three-phase energy was trans- output of 270,000,000 kw.-hr., and the 
high voltages. Steam plants, where mitted into the city of Sacramento. Puget Sound Power & Light Company 
they exist, are mostly of the oil-burn- Since then the development of hydro- and. the Washington Water Power 
ing type for reserve supply. electric energy in California has been Company, in the State of Washington, 

Although Portland, Ore., was the nothing short of phenomenal. with outputs of 450,000,000 kw.-hr. and 

pioneer in electric transmission on the Some of the largest hydro-electri 241,000,000 kw.-hr. respectively. Fur- 
Pacific Coast, those who attend the systems in the world now operate in ther to the east are the great system 
convention of the N. E. L. A. at Pasa- California, notably those of the South- of the Montana Power Company, sup- 
dena will be on historic ground. The ern California Edison Company, the plying about 90 per cent of all of the 
first hydro-electric station in Cali- Pacific Gas & Electric Company and electrical. needs within Montana, and 
fornia was a single-phase plant erected the Great Western Power. Company, the Utah Power & Light Company sys- 
on San Antonio Creek near Pomona in with outputs aggregating 1,000,000,- tem, supplying 461,000,000 kw.-hr. 











Russell H. Ballard 


A Californian by adoption, an ardent advocate of the electrical future of the West and an 
executive with a remarkable organizing faculty and ability to make friends 


WENTY-SEVEN of the thirty years Russell H. 

Ballard has devoted to the electrical industry 

have been spent in the Middle and Far West. 
For four years following 1890 he was a member of 
the Chicago office of the Thomson-Houston Electric 
Company. When that company was merged with 
the General Electric Company in 1894 he was trans- 
ferred to Schenectady. During the next three years 
he was assigned to various branches of the com- 
pany throughout the East and became intimately 
acquainted with the financial problems of the indus- 
try, acquiring an accurate knowledge of electrical 
operation and commercial policies. In 1897 an op- 
portunity was offered to enter the accounting de- 
partment of the West Side Lighting Company of 
Los Angeles, and with that company and its suc- 
cessors he has since been associated, with the ex- 
ception of four years as office manager of the Butte 
(Mont.) Electric & Power Company. Mr. Ballard’s 
thorough knowledge of the commercial side of the 
industry was properly coupled with his organizing 
ability when he returned to the Edison Electric 
Company in Los Angeles in 1904 as auditor. 

With untiring energy and diligence he faced the 
complicated and perplexing financial and operating 
problems during a time when errors in judgment 
made serious inroads in company revenue. His de- 


termination, enthusiasm and forward thinking and 
his keen appreciation of public policy won rapid 
advancement to the position of assistant general 
manager of the Southern California Edison Com- 
pany, and in 1917 to the vice-presidency and assist- 
ant general managership when that company and 
the Pacific Light & Power Corporation were con- 
solidated. He is at present vice-president and gen- 
eral manager of the company. For a number of 
years Mr. Ballard has devoted considerable time to 
the problems of the industry on the Pacific Coast. 
He was the first president of the Pacific Coast Sec- 
tion of the National Electric Light Association and 
a leading figure in the organization of the Cali- 
fornia Co-operative League. 

His election to be vice-president of the N. E. L. A. 
in 1915 was a recognition of his activity in all of 
this work. As president of the N. E. L. A. during 
the past year he has devoted his time unsparingly 
to the new departmentized organization and has not 
only attended and taken part in conventions of 
geographical sections but made extensive speaking 
tours in the execution of his plan to establish 
throughout the country territorial organizations for 
handling the local problems of central-station com- 
panies. In this he has met with the same success 
that has attended his efforts on the Pacific Coast. 
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The Larger Aspects of Power Transmission 


and out of season, the need for interconnection of 

power plants, thus welding together scattered 
systems into a coherent unit. In this week’s issue we 
give our readers in a series of maps and articles some 
idea of what has been wrought to this important end. 
Looking at the situation thus in detail, the accomplish- 
ment has been of startling magnitude. Beginning with 
the northeastern portion of the country, there is an 
interconnected group of power transmission lines reach- 
ing from Long Island Sound to Lake Champlain and 
covering southern Vermont, substantially all of Massa- 
chusetts, southern New Hampshire, eastern Connecticut 
and Rhode Island. To the west these lines are inter- 
linked with the Hudson Power Company, stretching far 
up the Mohawk Valley. The filling of one short gap 
would interlink the network again with the Niagara 
system and the Canadian lines beyond the border. 
Pennsylvania shows two groups of power systems, one 
centering about Pittsburgh, the other on the Susque- 
hanna, reaching south to Baltimore. The New England 
group is not yet fully united with that in the Middle 
States. Beyond these, however, in the busy states of 
the Middle West, there are a series of important net- 
works, especially in the states of Indiana, Illinois and 
Wisconsin, with an independent group of no small ex- 
tent in Michigan. The ramifications of the distribution 
line in this great industrial territory are most compli- 
cated and far-reaching. 


I NOR the last decade we have preached, in season 


To the southward through the 

Interconnection in Piedmont country and beyond to 
South and West the Alabama line and northward 

into Tennessee, on the other side 

of the Appalachians, runs a great industrial net- 
work with many branches and many power sta- 
tions. It reaches from Goldsboro, N. C., on the 
east to Nashville, Tenn., on the west, as the lines 
cover more than 700 miles (1,120 km.). It is not yet 
linked with the important system in northern Alabama, 
reaching from Sheffield on the north to Opelika on the 
south. West of the Mississippi lies a great unspanned 
stretch of farming country not rich in hydraulic re- 
sources. Not until one reaches the Rockies does the 
scene change. Colorado, one of the earliest fields of 
power transmission, presents a group of isolated plants, 
Utah another group, for the main part united, centering 
about Salt Lake City. To the north, in the busy mining 
country of Montana, ramifies the great system of the 
Montana Power Company with its heavy industrial 
loads and splendid railway electrification. So remark- 
able are the hydraulic resources here that the network 
is operated without. steam. reserve.. It reaches west- 


ward into Idaho and needs but a very short span to 
connect it with the Washington power group, which 
ends only on tidewater in Puget Sound. Southern 
Idaho has a system of its own along the Snake River 
as yet unconnected with the eastern group or the Utah 
system. Eastern Oregon is covered independently, al- 
though soon to be linked with the Washington system, 
and then to the southward begins that prodigious series 
of developments in California with which our readers 
are familiar, at one extremity stretching across the 
border into southern Oregon and at the other ending 
only at the Mexican border. Yet these vast systems of 
high-voltage transmission lines, interconnected with 
many ramifications from end to end, built up of the work 
of many companies, utilize hardly more than one- 
fifth of the available water power along the Cascades 
and Sierras. 


Surely all this constitutes a 
The Greater Things prodigious feat in utilizing the 
Yet to Come forces of nature. None the less 
there is another side to the story 
of which we must speak in looking forward to the 
future. These interconnections of allied systems, great 
as is their usefulness in assuring somehow continuity 
of supply, are upon the whole and in the main not funda- 
mental but auxiliary. They do not yet touch the 
biggest things in the electric transmission of power. 
The exchange of energy between independent water- 
sheds, the seasonal interchange of great blocks of 
power, the winning of a combined diversity and load 
factor—to accomplish these great results requires far 
more than linking together the extremities of existing 
lines. It implies treating the whole area of distribu- 
tion as a fundamental unit with trunk lines to insure 
the full balancing of the load, such trunk lines as have 
been over and over again suggested but never yet built. 
They must sometimes cover hundreds of miles, with 
capacity reckoned by the hundred thousand horsepower, 
to take full advantage of the varying needs and varying 
water supplies. They must link regions of different 
storage facilities, as they would in California, or of 
different periods of effective rainfall, as between the 
Rockies and Puget Sound, or bind together hydro-elec- 
tric plants and those built at the mouths of coal mines, 
as they might well do along the eastern coast. Today 
the gains from interconnection, great as they are, are 
chiefly local gains. Take, for example, the far-flung 
Southern system, reaching from the Mississippi Valley 
to the coast, in theory 700 miles of united transmission 
line, in practice only a small amount of power inter- 
changed hetween end and end. 
Even California, far to the front in power develop- 





1040 


ment when one considers the number of plants and in- 
tricate networks, presents two natural independent dis- 
tributions very loosely linked. A full regard for the 
conservation of water demands that the whole 
hydraulic resources of the Cascades and Sierras be so 
tied together as to make the most of the combined stor- 
age facilities of nature and art. It is not necessary or 
desirable that the nearly threescore plants which con- 
tribute to the colossal total should all be in simultaneous 
operation. They need to be run as conjoint require- 
ments of storage and of irrigation demand. In the long 
run not a few of them may be evolved into automatic 
or semi-automatic stations brought into play when they 
can best serve the interests of the whole. And so the 
story goes elsewhere in the country. The Snake River 
plants, the Montana system and the Washington sys- 
tem are close enough together and to the Utah group 
to link into unity the watersheds of the Pacific Coast 
and the Rockies. Along the Atlantic seaboard the trunk- 
line project already outlined gives play to the imagina- 
tion, affording a vision of New York City, Niagara and 
the Pennsylvania coal mines tied-into an invincible tri- 
angle. By Niagara we do not mean the driblet of power 
now accorded, but something like the full resources of 
the great cataract. 

All these things to be achieved are not to be reckoned 
with in years, but in decades or generations. As year 
by year we come more and more to realize the grim 
limitations of the stored fuel with which we have played 
spendthrift, things which now seem the unsubstantial 
phantoms of a dream must become realities. The loss 
year by year of the power raised skyward by the sun 
to run unused into a thankless sea is the only irrevocable 
loss which civilization knows. It is high time that this 
loss were converted into gain. 





Commissioner Edgerton’s Views on 
Public Utility Financing 


EN supposedly of light and leading are frequently 

lured into print to discourse with an air of finality 
on politics, the contentions of capital and labor, the re- 
lations between utilities and the people and other public 
questions. Too often, however, the expectant reader, 
seeking guidance amid partisan noise and confusion, 
learns from their outgivings nothing more than that 
honesty is the best policy, that there are two sides to 
everything, that friendliness makes friends, that ex- 
tremes in any direction should be avoided, or that 
rights and duties are reciprocal. When pressed for ad- 
vice men in authority are prone to emulate the katydid 
of Oliver Wendell Holmes and say undisputed things 
in such a solemn way that they pass momentarily for 
chunks of original wisdom, though when examined they 
take on the triteness of bewhiskered platitudes. 

From such exhortations and counsels of perfection it 
is pleasant to turn to the concrete suggestions made 
elsewhere in this issue by the chairman of the Cali- 
fornia Railroad Commission concerning the proper 
financial regulation of public service companies. Mr. 
Edgerton wastes no space on generalities that age has 
deprived of power even to glitter, but, laying down the 
axiom that public utility securities are necessarily of 
the conservative and not the speculative type, makes 
four proposals for establishing a proper relationship 
between securities, rates and profits in order to attract 
needed capital and promote its successful use. 
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He advocates in the first place that the present in- 
tricate method of basing rates on plant valuation be 
abolished and that instead rates be placed at a figure 
sufficient to pay dividends and interest on outstanding 
capitalization sanctioned by the commission; second, 
that, to prevent constant fluctuation in rates, the com- 
panies be permitted to accumulate a cash reserve when 
earnings are high to tide them over periods of temporary 
decrease in revenue; third, that the companies and their 
customers shall share increases in earnings due to effi- 
cient management, thus providing the incentive for the 
exercise of executive ability that is lacking when profits 
are absolutely fixed, and, fourth, that there be financial 
co-operation between utilities of the same kind, even to 
the extent of indorsing one another’s securities and con- 
sulting one another as to the amount of the obligations 
and the time of their issue. 


Mr. Edgerton’s first and most im- 
Capitalization portant proposal runs directly counter 
and Rates’ to existing practice. In fact, among 
the court decisions summarized in last 
week’s ELECTRICAL WORLD was one by the Colorado 
Supreme Court, which, in passing on a case that 
had been before the Public Service Commission of 
the State, expressed the opinion that outstanding cap- 
italization should have little influence on rates in view 
of the common practice of watering stocks. Mr. Edger- 
ton’s answer to this obvious objection is that where over- 
capitalization exists it would have to be reduced in 
accordance with the decision of the commission and that 
the companies could have the option of agreeing to such 
a reduction or continuing under the present rate-making 
system. We presume that in arriving at the proper 
capitalization for any company a valuation of its physi- 
cal property would be made and thus there would not, 
after all, be an elimination of that laborious process; 
but if the public mind could be made confident that all 
water had been squeezed out of the stocks and bonds, 
the method of rate fixing favored by the commissioner 
would have a great point in its favor. 

Mr. Edgerton’s second proposal, for a cash reserve, 
seems a wise one in view of the impossibility of insuring 
a revenue that will not fluctuate from unforeseen and un- 
escapable causes. His third contention, for a division 
of managerial profits, is along the line of universal prac- 
tice in other businesses than those of public convenience 
and necessity; for in what manufacturing or mercantile 
establishment are all the gains from careful manage- 
ment or executive ability handed over to the customers? 
Nothing, indeed, is surer than that care and skill which 
bring no reward will sooner or later cease to be exer- 
cised to their utmost. 


There remains Mr. Edgerton’s fourth 
Co-operation in Proposition—for financial co-operation 
Finance among utilities. This is primarily a 
am question for the companies themselves 
to determine, and to their thoughtful consideration it 
may be commended. Such co-ordination as he suggests 
has, among large-company combinations, the novel aspect, 
from the popular point of view at least, of being clearly 
in and not against the public interest. Indeed, the com- 
missioner’s whole plan as outlined in his article fore- 
shadows invitingly an era of harmony and mutual satis- 
faction, when utilities will be content with their profits 
and customers with their bills—an era of understanding, 
of fair dealing on both sides and of public control in just 
the right degree by men conspicuously fit. 








POND ABOVE THOMPSON FALLS DAM THAT DEVELOPS 30,000 Kw. 


What Interconnection Has Done 
for Montana 


The Montana Power Company, with Thirteen Hydro-Electric Plants and No Steam Reserve, 
Assures Continuity of Service to Mines, Smelters, Refining Plants and Rail- 
roads at Lowest Average Price in the Country 


LECTRIC service can be pointed to as the 

agent that has made Niagara Falls the great 

electrometallurgical and electrochemical center 

and as the very lifeblood of comfortable exist- 
ence in California, but few persons probably real- 
ize how vital a factor it has been in Montana in foster- 
ing the native industries and making it possible for 
them to be carried on more economically than would 
be possible otherwise. 

Prior to 1912 electric service was furnished by 
several independent companies not co-ordinated, but 
since that time the Montana Power Company has con- 
solidated and unified the systems by tying together the 
generating plants and operating them as a whole rather 
than as separate entities. Unlike many systems that 
have been formed out of several old ones, the Montana 
system has been laid out with future development in 
view, the transmission network being arranged to take 
care of almost any industries that may develop and to 
permit ready connection with new hydro-electric plants 
that may be constructed. Not only have provisions been 
made for assuring almost absolute continuity of service, 
but energy is supplied at the lowest average rate per 
kilowatt-hour offered by any company doing a similar 
business. The company claims as well the highest 
energy consumptions per capita. The system is also 
peculiar in that it operates without any steam reserve. 

In the application of electricity to extensive mining 
operation Montana has easily assumed first rank, and 
the energy obtained from distant water power is being 
conducted to remote places, difficult of access, where it 
performs an infinite variety of work in a most econom- 
ical and efficient manner. So satisfactory have been 
the results that electricity has practically superseded 
steam power and is now driving enormous hoists, com- 
pressors, pumps and other mechanical appliances used 
in the gigantic mining, reduction and refining opera- 
tions at Butte, Anaconda and Great Falls. 


In the electrification of railroads Montana has secured 
first place. Starting with the electrification of the 
Butte, Anaconda & Pacific Railway, with its 90 miles 
(144 km.) of track, the Montana Power Company next 
electrified the Chicago, Milwaukee & St. Paul Railway, 
which has 450 miles (724 km.) of its electrified track 
in Montana. 

Even coal mines, which would be expected to be able 
to develop power as cheaply as it could be done, are 
served extensively with electricity from this system. 
Not a single flour mill—and there are many in this 
great wheat region—is operating on.any power but 
what is furnished by the Montana company. While 
electric service has made industry in Montana, it in 
turn has been made available at the attractive rates 
offered because the demand has been in large blocks 
and not in small, widely scattered units. 


IMPORTANCE AND NATURE OF INDUSTRIAL LOADS 


Based on their connected loads (see Table I) the 
industries which take chief rank are, first, smelters, in- 
cluding electrolytic and electrometallurgical processes, 
and, second, electrified railroads. Mines, irrigation and 
pumping of all kinds, cement works and rock crushers, 
mine mills, railroad shops and flour mills also provide 
very important loads. While copper is the principal 
metal mined, market prices are making it attractive to 
devote considerable attention to silver, zinc and ferro- 
manganese. In fact, the increased activity in con- 
nection with these materials has appreciably offset the 
slump in the copper business. The copper and zine 
mines in the Butte district use electricity almost exclu- 
sively, while the smelters of the Anaconda Copper 
Mining Company and American Smelting & Refining 
Company employ it entirely. 

To give some idea of the nature of some of the most 
important loads, nine have been listed in Table II, with 
their average and maximum demands for one day. It 
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TABLE I—DIVISION OF CONNECTED LOAD 
IN 1919 


Horsepower 


(‘ommercial arc and incandescent lighting. ... ... 25,470 


Domestic heat applications and electrical appliances (principally 


lectvic PANMES) ... 2... ccc c cc ese Eee e sade ale 06 Peeks 13,306 
Commercial power i ete 266,657 
Smelters.... : ; 95,419 
Electrified railroads (motor-generators) 71,005 
PSS sh sins welod pes Sie pitihae 69,223 
Irrigation and pumping... 7,532 
Cement works and rock crushers 4,256 
Mine mills. . . : : 2,844 
Railroad shops 2,697 
Flour mills... . 2,685 
Miscellaneous. . ienes ee 10,477 
MN Sivas ily ss ce Gel A ek GE a Klay bea eee 315,910 





is interesting to note the very high load factors of 
the zinc plant, copper smelter and electrolytic copper 
plant, ranging from 99 to 87. Mining ranks closely as 
a business with high load factor, while the load factor 
from railroad electrification ranges from 39 per cent 
for the Butte, Anaconda & Pacific Railway to 60 per 
cent for the Chicago, Milwaukee & St. Paul. Mis- 
cellaneous power and lighting gives a load factor of 
79 per cent. While the load factor of the ferroman- 
ganese furnaces is only 75 per cent at present, it will 
be considerably higher when more furnaces are work- 
ing to give a greater diversity factor. The load factor 
of the Montana Power system on the day to which the 
foregoing figures refer was 93 per cent. 

‘Some persons may contend that the copper mines 
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TABLE II—NATURE OF PRINCIPAL LOADS 
(System load factor 93 per cent, March 13, 1920) 


Load 
Load (Kw.) Factor 
Industry Average Max. Per Cent 
Great Falls zinc plant 31,083 31,500 99 
Butte mining load 30,250 35,000 86 
Anaconda copper smelter 17,458 19,400 90 
C., M. & St. Paul electrification: 

Rocky Mountain division 9,450 16,000 59 
Missoula division 9,000 14,000 64 
Electrolytic copper 4,530 5,200 87 
Ferromanganese *.............. ete 5,950 7,900 75 
Butte miscellaneous power and lighting 6,312 8,000 79 
Butte, Anaconda & Pacific electrification... .. , S16 $000 1 
Coeur d’Alene Mines.................-. 5,100 6,200 82 


* Only two furnaces working; five eventually will give still better load factor. 


could operate without electric service from a large 
system like the Montana Power Company’s. They have 
done so and they could still do so, but not at the power 
cost which electric service from this system makes pos- 
sible. Power cost would not be so important to some 
industries, but copper mining, smelting and electrolytic 
refining require considerable energy per ton of output 
and the price of power is an important factor. By 
reason of the low energy rate available to all, the mines 
can afford to work up closer to the rock facings than 
they would otherwise do and hence are able to remove 
copper that would otherwise be left in the mines. The 
gold dredges, particularly, are benefited by electric serv- 
ice, not only because no individual could generate elec- 
tricity so cheaply as the public service company but 





TYPICAL TRANSMISSION LINES IN MONTANA 


A—Great Falls-Butte transmission line in Beaver Canyon. B—Outdoor switching on 100,000-volt line. 


C—Double-tower 


100,000-volt line near East Helena. D—Typical 50,000-volt line on wood poles. E—Great Falls-Butte line crossing the Missouri River. 
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FIG. 1—SUPERIMPOSED MONTHLY PEAK AND AVERAGE LOADS AND STATION CAPACITY (1905 TO DATE) 


ft will be noted that this average load curve is almost a historical picture of industrial development. The effect of the war, the strike 
and the zinc and manganese industry are very evident. 


because the handling necessary to place coal on the 
dredges adds to the unit cost. 

The value of electric service to industries in Montana 
is well illustrated by the following example: A large 
coal-mining concern at Roundup equipped itself with 
a modern turbo-generator station. After running the 
plant for a considerable time and keeping accurate 
records of the costs it decided to salvage the plant and 
buy energy from the Montana Power Company. Since 
then it has greatly increased its production per dollar 
spent for power. This coal mine is not the only one 
which has found it more economical to give up an 
isolated plant. Every coal mine in Montana, except one 
group which cannot be reached economically by a trans- 
mission line, is using central-station energy. 

As a result of electrification both the Butte, Anaconda 
& Pacific Railway and the Chicago, Milwaukee & St. 
Paul are saving money per ton-mile transported, haul- 
ing larger loads per train, saving in locomotive main- 
tenance, reducing delays, increasing schedule speed, and 


thereby getting along with less rolling stock than would 
be the case with steam locomotives. Aside from these 
advantages, they have been able to dispense with water 
tanks and coal docks and have got rid of the trouble 
they used to meet in braking. The train hands are 
better satisfied, freight is not so easily stalled, pas- 
sengers are pleased, and numerous other advantages 
accrue. With the great increase in the price of coal 
the advantages of electrification over steam operation 
have multiplied. 


RELATIVE POSITIONS AND FEATURES OF 
HYDRO-ELECTRIC STATIONS 


To serve these “industries the Montana Power Com- 
pany is operating thirteen hydro-electric plants with 
a combined rating of 212,340 kw., distributed as shown 
in Table III (see map on page 1056). Some of the 
plants can operate at full load all year; others have con- 
siderable reserve for daily peak loads. Thompson Falls, 
on the Clark Fork of the Columbia River, is over on 





TABLE III—OPERATING DATA REGARDING HYDRO-ELECTRIC PLANTS FOR YEAR 1919 


| 
| 
| 


Load Factor 


: Average Water 


' Dam . , . om 
Year Rating | Average | Storage, Flow (Sec.-Ft.) a Theoret- 
Name of Plant Com- Kw Head, Acre- Sec.- ical 
| pleted* , Ft. Ft. Ft with 
. 1919 oe 
System 
Height, | Length,} Avail- Fully 
Ft. Ft. able Used Loaded 

Great Falls.... 1916 60,600 150 3,000 72 1,250 4,487 3,147 9.00 48 56 
| rr | 1918 40,000 103 73,000 100 1,350 3,622 1,534 6.70 19 41 
Rainbow....... . 1910 & 1916] 35,000 il 1,000 36 1,145 4,487 3,221 6.40 53 80 
Thompson Falls 1916 30,000 56 4,200 35 1,000 | 15,809 5,458 ee 45 43 
Hauser Lake 1911 & 1914 18,000 65 46,000 65 720 3,430 2,432 3.66 56 66 
Madison No. 2.. 1906 10,000 108 | 36,000tT as 183 1,651 944 6.70 63 100 
Canyon Ferry. 1891 & 1901 7,500 34 | 40,000 40 490 3,431 2,194 2.13 35 61 
Black Eagle... . . 1913 3,000 43 eae. 18 745 eee 852 2.50 56 100 
Big Hole...... . 1898 3,000 60 t oa ada oka 10* ; 
Madison No. |.. 1901 & 1907 2,000 55 eiin 3.35 6** 100 
Livingston...... 1906 & 1908 1,500 24 None 59 
Billings No. 1... . 1907 1,080 17 None as acd 76 
Lewiston No. |... 1906 450 62 176 a re 64 





* Big Hole did not operate during February, March, April, May and September. 


** Madison No. | operated only 544 hours during year. 
{ Sufficient for daily variations in load. 
TT Does not include 325,000 acre-ft. in Hebgen Reservoir just above plant. 








1044 ELECTRICAL WORLD VoL. 75, No. 19 


Four of the Thirteen Developed Water Powers in Montana 





A—Holter, the newest and second largest plant, with a a storage of 40,000 acre-ft. C—Hauser Lake, an 18,000-kw. 
storage of 73,000 acre-ft., provided by a dam 100 ft. high plant with 46,000 acre-ft. storage. D—Great Falls develop- 
by 1,356 ft. long. B—Canyon Ferry, the oldest plant, having ment, 60,000 kw., the largest on the Montana system. 
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the western edge of Montana, but in a very convenient 
position to serve the western end of the Missoula 
division of the Chicago, Milwaukee & St. Paul Railway 
and the Cceur d’Alene mining district in northern 
Idaho. The Livingston and Billings plants are on the 
Yellowstone River, Lewiston on Big Spring Creek, a 
tributary of the Missouri. Big Hole is on the river of 
the same name, Madison Nos. 1 and 2 are on the Madi- 
son River, which empties into the Missouri, discharging 
water through Canyon Ferry, Hauser Lake, Holter, 
Black Eagle, Rainbow Falls and Great Falls. Thus the 
last eight plants all benefit from Hebgen reservoir, on 
the Madison River, just above Madison No. 1, with its 
storage of 325,000 acre-ft. (399,750,000 cu.m.) and 
utilize the same water except for what may drain into 
the river between plants. These plants serve the bulk 
of the industrial load around Butte, Anaconda and 
Great Falls. Although Big Hole, Livingston, Billings 
and Lewiston can contribute their share through the 
interconnections provided, they are principally to serve 
loads on the outskirts of the Montana power system. 

Great Falls station, which has the highest rating, 
60,000 kw., and highest head, 150 ft. (45 m.), of all the 
plants on the system, is one of the modern installations, 
having been completed in 1916 (See Table III). While 
it has only 3,000 acre-ft. (3,690,000 cu.m.) of storage 
immediately available, it is below all other plants on 
the Missouri River and hence can utilize all water 
passing through them as well as take advantage of 
their storage, which amounts to 524,000 acre-ft. (536,- 
000,000 cu.m.), including the Hebgen reservoir. Of 
course it takes time for the water from upstream 
reservoirs to reach it (about two days from Holter and 
seven days from Hebgen), but the storage at Canyon 
Ferry, Hauser Lake and Holter is great enough—169,- 
000 acre-ft. (207,000,000 cu.m.)—to carry the maxi- 
mum rating of this plant until water from Hebgen 
reservoir reaches it. Usually peak loads are taken first 
by the three plants above, and when the water reaches 
Great Falls the load is shifted or shared with this and 
other plants in its vicinity, namely Black Eagle and 
Rainbow. Great Falls has six vertical single-runner 
wheels driving 10,000-kw., 6,600-volt generators, from 
which the voltage is stepped up to 100,000 volts. 


HOLTER—THE NEWEST PLANT. 


Holter, the newest station of the system (completed 
in July 1, 1918), is next in rating (40,000 kw. to 50,000 
kw., depending on operating conditions) and has the 
largest individual storage, 73,000 acre-ft. (89,700,000 
cu.m.), with the exception of the Hebgen reservoir. It 
also has the highest and longest dam, its height being 
110 ft. (83 m.) and its length 1,350 ft. (411 m.). Sim- 
plicity is the principal feature of the plant. It is built 
on the downstream face of the dam, thereby reducing 
substructure expense and simplifying the penstocks. 
Four vertical single-runner waterwheels drive 12,500- 
kw., 6,600-volt generators. Whereas double buses and 
the corresponding complement of switching were used 
in some of the earlier plants, Holter employs single 
high-tension and low-tension buses. Each generator is 
connected through an oil sv tch and disconnecting 
switches with a step-up transformer. Any generator 
may also be connected with a 6,600-volt bus to feed 
through some other transformer if necessary. The 
high-tension bus makes it possible for any transformer 
to feed through any outgoing line. The switching posi- 
tions are normally such that each generator and its 
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transformers feed one line. Both of the buses contain 
sectionalizing switches, and a tie containing an air- 
break start switch is provided between the two principal 
out-going lines, making the system still more flexible. 
This is the first plant on the system to use three-phase 
transformers, the units being rated at 12,000 kw. to 
16,000 kw. The transformers are on the same level as 
the generators, the 6,600-volt switches are on the mezza- 
nine floor, the 100,000-volt switches are on the next floor, 
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FIG. 2—AVERAGE MONTHLY OUTPUT (KW.) OF STATIONS 
AND TOTAL FOR 1919 


Volta, the Great Falls station, delivered the greatest amount 
of power during the first half of the year and less the second 
half, although the output increased toward the end of the year. 
Rainbow Falls was operated in a similar manner. Thompson 
Falls’ output was weak the first half, strong during the middle of 
the year, but declined again toward the end. Hauser e was 
strong the first half but weak the last half. — Ferry’s out- 
put was strongest the first four months, and weak the remainder 
of the year, owing to replacing waterwheels. Madison No. 2 
was strong the first half, increasing to the middle of the year, 
then declining. Black Eagle was weak the first part, but gradu- 
ally increased the last half. The load on was relatively 
uniform, whereas power was on and off at Big Hole. Holter was 
strongest the first month, then was off five months and fairly 
strong the rest of the year. 

















1046 


and the 100-kv. bus is on the second mezzanine. On the 
roof are lightning arresters, air-break disconnecting 
switches and line-tie switches. 

Aside from its features of design, the plant is novel 
in that it lies between the centers of industrial load and 
has enough storage and generator capacity to carry any 
peak loads that may fall on any section of the system. 
With Canyon Ferry and Hauser Lake just above, it has 
169,000 acre-ft. (207,000,000 cu.m.) of water immedi- 
ately available, which would enable it to carry full load 
for a remarkably long time (see Tahle III). 

This plant cost about $4,000,000, divided as shown in 
the accompanying circle diagrams (Figs. 5, 6 and 7). 
This cost refers to prices before 1918, when the plant 
was started. Two years and four months were required 
to complete the plant. If the cost of the transmission 
lines and reservoir and their share of the expense to de- 
velop a market are included, the cost per kilowatt in- 
stalled would be nearer what a company just starting 
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524,000 acre-ft. (536,000,000 cu.m.). One acre-foot 
(1,230 cu.m.) of water will produce a flow of 1 sec.-ft. 
(0.028 cu.m. per second) for twelve hours. This storage 
is sufficient, therefore, to increase the flow of the Mis- 
souri River at Great Falls by 2,000 sec.-ft. (56 cu.m. per 
second) for a period of 132 days, or nearly four and one- 
half months. 

Before these storage reservoirs were built the mini- 
mum flow of the Missouri River at Great Falls was 
about 2,200 sec.-ft. (61 cu.m. per second). With the 
storage reservoirs in operation the minimum has been 
increased to virtually 4,500 sec.-ft. (126 cu.m. per sec- 
ond). At the various plants on the Missouri and Madi- 
son Rivers above Great Falls the amount of available 
storage is somewhat less, but the natural flow of the 
rivers also is somewhat less, so that approximately the 
same ratio holds as regards the increased flow made 
available by storage. In other words, the minimum flow 
of the river, and hence the continuous power available, 





OLD AND NEW PRACTICE OF THE MONTANA COMPANY IN THE GENERATOR ROOM 


business would have to figure on under the same 
conditions, 

Rainbow Falls is third in rating (35,000 kw.). It 
contains six horizontal 4,200-kw., 6,600-volt waterwheel- 
driven generators and two 5,000-kw. units. This repre- 
sents the older practice of the company—from 1910 to 
1916. 

Thompson Falls is the fourth largest plant (30,000 
kw.) and contains six vertical 5,000-kw., 6,600-volt 
waterwheel-driven generators. It is on the Clark Fork 
of the Columbia River and has the largest average river 
flow—15,809 cu.ft. (442 cu.m.) per second—available. 
The plant is not connected with the rest of the Montana 
system except through the Chicago, Milwaukee & St. 
Paul Railway 110,000-volt bus, through which line some 
energy is being transferred to supplement the other sta- 
tions in the system. 

The remaining plants were built before 1914. 

By referring to Table III it will be noted that four of 
the plants listed have large storage reservoirs, and these 
are all on the Missouri River and its tributary the Madi- 
son River. The total storage represented on this river 
system is 199,000 acre-ft. (244,000,000 cu.m.) at the 
various power plants and 325,000 acre-ft. (399,000,000 
cu.m.) more at the Hebgen reservoir, making a total of 


has been practically doubled by the construction of the 
Hebgen reservoir and the several storage reservoirs at 
the various plants on the Madison and Missouri Rivers. 

The amount of river regulation made possible is per- 
haps the most noteworthy feature of the Montana Power 
Company’s system, doubling as it does the power which 
otherwise would have been available and doing away 
entirely with the necessity of any steam auxiliary power. 

The great advantage of having the principal plants 
of the system on the same river is very apparent on ac- 
count of the fact that each unit of storage is not only 
available for the plant at which the storage pond is 
formed but also for all the plants down river from the 
plant in question. Thus, as the system of rivers in- 
creased in natural flow from source to mouth, so with 
the series of plants developed on the system, the avail- 
able storage increases also in approximately the same 
proportion. 

With a system of this kind the plants are connected 
in series on the hydraulic end and in parallel on the 
electrical end. This means that in order to use the avail- 
able water with the greatest economy loads are adjusted 
on the several plants on the system in such a way that 
the load on each plant is just sufficient to use a quantity 
of water which, passed on to each of the succeeding 
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TABLE IV—DATA REGARDING PRINCIPAL MONTANA 
TRANSMISSION LINES* 


Size of | No. of 
Route Wire Circuits Miles 
400,000-Volt Lines: 
Great Falls (g) to Rainbow (g) and Zinc Plant... 4/0 1 4 
Great Falls (g) to Morel (r) and Anaconda via 
IG antic tadigcai. a SikWeks 4. cade ees 4/0 1 143 
Branch to Gold Creek (r). 2/0 1 15 
Grieat Falls (g) to Two Dot (r) and Harlowton (j).. 115,000 1 114 
Ranbow (g) to Great Falls—Morel line....... cire.mil 1 4 
Rainbow (g) to Butte (j) via East Helena @. 1/0 2 125 
Butte (j) to Anaconda... ie 1/0 1 23 
Holter (g) to East Helena (j). ae 1 pe 1 31 
cire.mil 
East Helena (j) to Josephine (r) via Townsend (j).... 115,000 | 55 
cire.mil 
Madison Nos. | and 2 (g) to Butte (j) via Piedmont 
(r) and Janney (r). 1/0 1 62 
Thom - Falls () to East Portal (r) and Coeur 
d’Ale . 7No.9& 
2/0 2 23 
65,000-Volt Lines: 
Hauser Lake (g) and Canyon Ferry (g) to Butte (j) 
Wal) SNE Sie 5S oes we wowed ans Seance hs . 105,000 2 68 
cire.mil 
Boulder (j) to Townsend (j)....... at a 1 36 
Butte to Deer Lodge............. 4 1 16 
50,000-Volt Lines: 
Rainbow (g) to Conrad . 3&3No. 
$G. J 1 94 
Rainbow (a) GO Beye ok ook dks each cn eyvecies ‘ | 104 
Rainbow (g) to Harlowtown (j) via Lewiston (g).. 3 1 168 
Harlowton (j) to Carpenter Creek, via Lavina (j).. 1 1 ats 
Billings (g) to Lavina (j) . ; 1 1 
Billings (g) to Livingston (g) via Park City () “as 3 1 112 
Park City (j) to Bridges. 3 1 cas 
Livingston (g) to Ma ison No. 2 via Hot Springs ) 3 1 73 
Madison Nos, !| and 2 (g) to Three Forks (i) .. ; . 3 1 29 
Madison Nos. | and 2 (g) to Twin ee. ad 4 1 49 
Thompson Falls (g) to Plains. ey FL IO 3 1 a's 





*(g) Means generating station. (j) Junction, (r) Railroad substation. 


plants below on the river, will produce in the aggregate 
the total amount of power required from the system. If 
the natural flow at any time is greater than that re- 
quired by the power demand on the system, it is stored 
and saved until such time as the power demand calls for 
water in excess of the natural flow. At times when the 
system is fully loaded considerable care is exercised by 
the load dispatcher in the manipulation of the rivers so 
that every second-foot is fully utilized and no water at 
any plant spilled over the dam. 

A time interval of about seven days is required for 
water released from storage at the Hebgen dam to reach 
the furthermost plant of the system at Great Falls. If 
an unlooked-for increase in load occurs, this is taken 
care of immediately by the necessary draft of water 
from the local reservoirs at each plant. At the same 
time, however, the required additional amount of water 
is released from the Hebgen dam, and during the follow- 
ing week as this increased flow reaches the various 
plants in succession the amount of water which was 
temporarily taken from the local reservoirs is replaced 
so that the head at each plant is maintained at nearly 
its maximum point. Although this continual adjust- 
ment and manipulation of the rivers requires some little 
skill, yet it has been found by experience that very 
little difficulty is encountered in making the necessary 


TABLE V—GENERAL STATISTICS 


' 1919 


1918 
Generator rating (kw.) 212,340 200,855 
Maximum load (kw.) j 152,800 162,990 
Average load (kw.).. ; : 98,858 49 


126,498 
E uaaeey generated (kw.-br.) 1, 106,663,860 
74 


; 863,960,624 
Load factor (yearly)...... ; 65 


Load factor (average monthly) 77 82 
Connected load thp.) 7 315,909 304,541 
Loss in transmission and distribution oh 17 14 
Consumption (kw.-hr.) . 720,681,439 951,901,714 


Number customers served*..................... 44,505 


Area of territory, miles. 260x300 
Miles of transmission line 1,922 
ET PM bas. 5.04 kaa enen ctu pe cases 6,031 
Miles of distribution wire...................0005 Te IAC) tes kccsnwe 








* Excluding large mines, smelters, refineries and railroads. 
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adjustments for the maximum efficiency of operation of 
the system as a whole. 

The tying together of the plants electrically and the 
possibility of perfectly free interchange of power with- 
out the usual prejudice or bias which exists where inter- 
connection is made between different. companies makes 
it possible to utilize to the greatest-extent possible all 
such plants as naturally would be unable to maintain a 
continuous or reliable supply of power. Some of the 
older and smaller plants of the system, such as those at 
Big Hole, Livingston and Billings, are subject to ex- 
tremely low water during certain periods of the year, 
so that their output is reduced to less than 25 per cent 
of their rated capacity. Such plants if operated singly 
would be of virtually no value whatever in carrying a 
commercial load. Tied in with the rest of the system, 
however, they can be operated all the year round so as 
to use all water available, and the kilowatt-hours they 
furnish are just as valuable as if they were furnished 
365 days in the year. Practically speaking, their inter- 
connection electrically with the other and larger nny 
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Thousands of Kilowatts 





“Day of Month 


3—-AVERAGE AND MAXIMUM DEMANDS BY DAYS FOR 
FEBRUARY, 1920 


Note the high load factor, marked decreases on Sunday, non- 
uniformity of weekly load but general increase. 


FIG. 


is equivalent to supplying them with their share of the 
storage which is available at the other plants. 

To sum the matter up, it can be said that the series 
hydraulic connection and the parallel electrical connec- 
tion of the plants in Montana, together with the storage 
which has been made available, have made the effective 
capacity of the system as a whole at least twice what it 
would be if the various units of the system were sepa- 
rate and independent. 

With the present system as a nucleus, the Montana 
Power Company is now very advantageously situated as 
regards the development of additional water-power sites. 
In the case of a single water-power development built to 
carry a certain load, the plant must be developed for the 
anticipated load factor of the load in question, regard- 
less of the natural advantages or disadvantages of the 
site. With a system such as that of the Montana Power 
Company to tie into, a new development can be made to 
operate at any load factor that may be considered de- 
sirable; for example, a high-head plant involving the use 
of a long pipe line, where the pipe line represents the 
larger percentage of the investment, would naturally be 
developed to operate at a high load factor so that the 
pipe line would be operated at its full capacity continu- 
ously and the greatest number of kilowatt-hours during 
the year obtained from a given investment. On the 
other hand, a low-head or medium-head plant, in which 
the head is developed by means of a dam and short pen- 
stocks, would naturally be developed for a comparatively 
low load factor so that the storage made available by 
the dam could be utilized to carry peak loads and the ad- 
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A—Mystic Lake, which will probably be used to furnish 
26,000 acre-ft. of storage for an 1,100-ft. head development 
of 10,000 kw. B—The falls below the lake, which will furnish 
part of the head. C and D—Three falls in Snake River 
which would furnish a natural head for a 22,500-kw. develop- 
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ment, E—Site on the Madison River where 18,500 kw. can 
be developed. F—Point on Missouri River below Great Falls 
where dam can be built to impound water for 28,500-kw. 
development; a 60-ft. dam 1,000 ft. long would be required 
for such a rating. 
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ditional investment required for this peak load capacity 
would be only that represented by additional generators 
and waterwheels. 

One thing that has to be taken into consideration in 
utilizing the reservoirs is the time required for the 
water released to reach stations downstream. For in- 
stance, the Hebgen reservoir is 300 miles (480 km.) 
above Rainbow, so it requires seven days for water to 
travel between the two places. Likewise, Holter is five 
days (water travel) from Hebgen. However, the stor- 
age immediately available above this plant, Hauser Lake 
and Canyon Ferry, is sufficient to carry full load on each 
plant until water from the Hebgen reservoir reaches 
them. Hence peak loads can be thrown onto these three 
plants simultaneously. 

As indicated by the map, page 1056, and Table VI, the 
generating stations are so located and the transmission 
system so laid out that the centers of industrial load— 
Butte, Anaconda, Helena and Great Falls—have several 
sources of energy as well as several channels through 
which to receive it. 

For instance, Anaconda can receive energy over the 
Great Falls-Anaconda line, the two Rainbow-Anaconda 
lines or the two lines from Hauser Lake and Canyon 
Ferry to Butte. Butte, in turn, can be served from the 
same lines. Some help may also be received in the Butte 
and Anaconda districts from Big Hole and Madison Nos. 
1 and 2. Helena district is fed from Holter, Canyon 
Ferry, Rainbow Falls and indirectly from Great Falls. 
Great Falls district is immediately in the vicinity of 
Rainbow Falls, Great Falls and Black Eagle and may 
also be fed from Holter as well as other plants connected 
to the system. Holter, being situated between the big 
load centers, can transmit energy to them very eco- 
nomically when the nearby plants become overloaded 
and, besides, is well equipped to take peak loads, as 
mentioned before. The value of interconnection has been 
particularly appreciated in the Butte-Anaconda district, 
where, owing to the several sources of energy and the 
various lines over which .it can be transmitted and the 
fact that they run over different routes and dre not 
likely to be affected by disturbances simultaneously, 
there is practically no opportunity for any load center 
to be without energy. In fact, the mines, which have to 
consider reliability of service more than any other users, 
perhaps, have not because of past experience deemed it 
necessary to have any standby generating equipment. 


CONTINUITY OF SERVICE ASSURED BY NETWORK 


Because the many transmission lines mentioned tap 
a 100,000-volt bus line along the Chicago, Milwaukee 
& St. Paul Railway at seven points, the Montana Power 
Company is able to give the railroad absolutely reliable 
service. Several of these tie-in points can be fed from 
more than one transmission line. For instance, Two Dot 
can receive energy from Great Falls directly or Rain- 
bow and other plants indirectly; Josephine can be fed 
from East Helena, which is a junction point for several 
main transmission lines; Piedmont and Janney tap a 
main line between Madison Nos. 1 and 2 and Butte and 
hence can receive energy from two directions and sev- 
eral stations; Morel is fed directly by Great Falls and 
Holter over one line and may be connected with other 
plants over this and another line; Gold Creek also taps 
a main line that can be fed from two directions; East 
Portal receives energy over duplicate lines from Thomp- 
son Falls. The 100,000-volt bus line affords still another 
channel for transfer of energy. 
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During the war the policy of the Montana Power 
Company was to postpone all except absolutely neces- 
sary construction (Holter, as mentioned before, was 
built during the war). No large construction work was 
done during 1919 either. The principal addition was a 
line from Harlowton to Roundup and Carpenter Creek 
coal district and a tie line from this line to Billings. 

As may be observed from Fig. 1, showing the monthly 
peak loads, average loads and station capacity, there was 
a slight slump in business immediately after the begin- 
ning of the war and another severe decline in business 
in the last half of 1917, due to a mine strike. The sign- 
ing of the armistice and the simultaneous drop in the 
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FIG. 4—AMOUNTS OF STORAGE AVAILABLE IN HEBGEN, MADISON, 

CANYON FERRY, HAUSER LAKE AND HOLTER RESERVOIRS AT 

DIFFERENT PERIODS OF 1919, THE DRIEST YEAR IN A CON- 


. J.F.M.A.MJJ.AS.ON.D. 


SIDERABLE PERIOD, 
RESERVE 


WITH TOTAL EQUIVALENT ENERGY IN 


copper market had a very marked effect, but the load 
is now increasing at a greater rate than before. 

The loads are now about what they were in 1918, the 
average and maximum demands for February, 1920, 
being shown in Fig. 3. As will be noted, the load factor 
is very high. There is no uniformity in the weekly load 
curves except for the Sunday decline and the general 
increase in load. Copper and zinc mines and reduction 
plants have increased operations, silver mining has re- 
vived, and ferromanganese has shown special activity. 
Besides the natural rate of growth in established Mon- 
tana industries, the development of new industries 
which will use large amounts of electrical energy, such 
as electric steel and brass production, is looked for. 
Owing to the high cost of harvesting natural ice there 
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has been quite a boom in artificial ice production by 
electricity. Several opportunities to electrify railroads 
still remain. The Northern Pacific and the Great North- 
ern provide the most favorable opportunities and are 
‘now considering electrification, wnile the Chicago, Bur- 
lington & Quincy and the Oregon Short Line also operate 
the state. 

It is probable that the existing system will be able 
to handle the normal increase in load for one or two 









MAIN DAM 
CHIEFLY FOR CONCRETING 
AND EXCAVATION. 


7" AMPAND EQUIPMENT, 
chiefly Dwellings. 
—— SUPERSTRUCTURE 


VATER-” 
RIGHTS AND 
RESERVOIRS. 


ELECTRICAL WORLD 








VoL. 75, No. 19 


(860,000 cu.m.). After developing Mystic Lake, the 
Montana Power Company will next consider the sites 
around Great Falls, namely, Black Eagle, Great Falls C 
and Sheep Creek. Most of these power sites are shown 
on page 1048 and on the map, page 1056. 

As in the past, the policy will be followed of so laying 
out future transmission lines that service shall be avail- 
able to almost any industry that may be established in 
the State, that as many towns as possible may be 
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FIGS. 5, 6 AND 7—DISTRIBUTION OF INVESTMENT IN THE MONTANA POWER COMPANY’S LATEST PLANT, HOLTER 


A—Major classification of 40,000-kw. plant. B-—Itemization of investment in power house. 


% 
years to come. The system is designed for about 70 
per cent load factor, and, as the present load has a load 
factor somewhat higher than this, there is considerable 
peak-load capacity available, which is particularly de- 
sirable for railroad electrification. 


UNDEVELOPED WATER-POWER SITES 


The company has several desirable water-power sites 
in its territory that remain to be developed, namely, 
Great Falls C (28,500 kw.), Sheep Creek (28,500 kw.), 
Snake River (22,500 kw.), Madison No. 3 (13,500 kw.), 
Mystic Lake (10,000 kw.), on Rosebud Creek, a tribu- 
tary of the Yellowstone River, and Black Eagle (10,000 
kw.). Great Falls C would probably be developed for a 
70-ft. (2.1-m.) head and would require a dam 60 ft. 
(18 m.) high by 1,000 ft. 
(300 m.) long. Sheep Creek 
would probably operate on 
a similar head and have a 
similar length of dam, but 
it would not have to be 
higher than 45 ft. (13.5 m.). 

Mystic Lake, with an 
1,100-ft. (330-m.) natural 
head available and 26,000 
acre-ft. (32,000,000 cu.m.) of 
storage, is the most promis- 
ing site in the eastern part 
of the State and will in all 
probability be the next to 
be developed. A 15-ft. (4.5- 
m.) dam and about 2 miles 
(3.2 km.) of penstock will 
be required. Black Eagle 
will probably be developed 
for a 42-ft. (12.6-m.) head 
by utilizing a 24-ft. (7.2-m) 
dam about 750 ft. (225 m.) 
long already built, im- 
pounding about 700 acre-ft. 





SWITCHING EQUIPMENT IN THE MOST MODERN 
STATION, HOLTER 


C—Electrical equipment. 


reached, the most reliable service provided and develop- 
ment of water-power sites facilitated. 

For example, if the Great Northern electrifies, a 
line might be built along the right-of-way from Havre 
at the east end to the state line on the west and fed at 
Havre, Cut Bank, Whitefish and Troy. Havre could be 
served from all existing plants through the present line 
to Havre, after being reinforced. Cut Bank and White- 
fish could be served by lines from Thompson Falls. 
Mystic Lake would in all likelihood be connected with the 
Bozeman-Billings line, reinforcing that system, which 
runs along the Northern Pacific Railway. The trans- 
mission lines from Thompson Falls to the Coeur d’Alene 
mining district run very close to lines of the Washing- 
ton Water Power Company, but there is no immediate 
need of interconnection. All 
of these interconnections 
will depend on conditions 
making them economically 
possible not only as to in- 
vestment but as to operat- 
ing expense. In general it 
costs about 15 cents per 
kilowatt-year per mile to 
transmit energy, which is a 
rough basis on which it is 
possible to make a rough 
determination as to whether 
it is better to utilize local 
energy or transmit it from 
a distance. 

The foregoing informa- 
tion has been obtained with 
the courteous co-operation 
of John D. Ryan, president 
of the Montana Power Com- 
pany; F. M. Kerr, vice- 
president and general man- 
ager; H. H. Cochrane, chief 
engineer, and others. 





Giving Service in Agricultural Districts 


Sparsely Settled Communities That Would Ordinarily Be Considered Un- 
economical to Serve Are Being Fed by the Washington Water Power Com- 
pany, Which Also Serves Two Other Systems and an Electrified Railroad 


NCREASED 

economy, produc- 

tion, convenience 

and comfort made 
possible by electric 
service are evident 
everywhere, but these 
benefits are particu- 
larly marked where 
the large cities are 
widely separated and 
the towns sparsely set- 
tled and far from 
sources of fuel. This 
is particularly true in 
that section of the 
State of Washington 
east of the Big Bend 
in the Columbia River 
which is served by the 
Washington Water 
Power Company. 
There industry, as 
usually understood in 
most parts of the 
country, is not so pre- 
dominant as agricultural pursuits, which are naturally 
spread over greater expanses of territory and are there- 
fore more dependent on electric service from a large 
interconnected system because the carrying charges on 
fuel make its price almost prohibitive. In that section 
electricity has been made available at a moderate price 
through an abundant natural resource—water power— 
and water storage and interconnection of various plants 
make it possible to give a more reliable and economical 
service than could be furnished by individual plants. 
Furthermore, the service can be rendered without any 
steam reserve, which would add considerably to the cost 
of service. 


DEVELOPMENT OF THE SYSTEM 


As shown by the map on page 1056 the lines of the 
Washington Water Power Company now cover a terri- 
tory about 100 miles (160 km.) in both directions, east 
and west, and a like distance north and south, but this 
system started from a nucleus centered in Spokane and 
grew by gradually extending lines to markets in the 
neighborhood which would justify the investment and 
losses in transmission lines. The initial hydro-electric 
station was situated at Spokane on the Spokane River 
(see Table I and Fig. 1). As the load further increased 
another hydro-electric plant was erected upstream in 
1906 near Lake Cceur d’Alene, with its enormous 
storage area of 45 sq. miles (116 sq. km.). Because of 
slack flow in the river at certain periods of the year 
it was necessary to build a steam reserve plant at 
Spokane in 1907 to supplement the existing hydro-elec- 
tric plants, but more especially to supply energy during 
the interval before the development of more water 
power. Meanwhile the transmission system had been 
extended and the benefits of electric service had become 





LONG LAKE DAM AND 46,700-KW. PLANT OF WASHINGTON WATER POWER 
COMPANY AT LOWER END OF LONG LAKE. THIS IS THE NEWEST 
AND LARGEST OF ITS FOUR STATIONS 


so generally recog- 
nized that it was nec- 
essary to provide ad- 
ditional generating 
capacity at Little 
Falls on the Spokane 
River. Finally Long 
Lake development, 
with its wonderful 
storage of 62,000 acre- 
ft. (76,260,000 cu.- 
m.), exceeded only by 
Lake Cceur d’Alene, 


was completed’ in 
1915. Since all the 
hydro-electric plants 
were’ interconnected 


and kad _ sufficient 
storage to regulate 
the river flow, it was 
possible after Long 
Lake was placed in 
operation to shut 
down and dismantle 
the old steam plant at 
Spokane, which had 
formerly been required only to compensate for slack 
flow anyway. This plant was not used much after 1910 
and not at all after January, 1912. 


FACTORS WHIc! HAD TO BE CONSIDERED IN EXTEND- 
ING LINES 


Simultaneouslv with the development of new water- 
power sites came the extension of transmission lines, 
first to nearby towns such as Medical Lake, southwest 
of Spokane; subsequently to the Cceur d’Alene lead 
and silver mining district in northern Idaho; north of 
Post Falls to the lumber district: the Palouse terri- 
tory to the south, with similar agricultural pursuits, 
and the Big Bend country, a rich fruit-growing and 
wheat-raising district to the southwest of Spokane. 
These sections now rank in about the preceding order 
as far as load centers are concerned. In extending lines 
to each of these sections consideration had to be given 
to the immediate or likely revenue which could be 
obtained and the possibility of its paying a reasonable 
return on the expense of rendering the service. Some- 
times a definite enough load could be seen to justify the 
extension; at other times sufficient revenue to warrant 
the extension had to be assured by the concern or com- 
munity which desired service. In some instances where 
the transmission company could not afford to extend a 
line the communities or concerns desiring power wanted 
it sufficiently to build a line up to the Washington 
Water Power Company’s system. In still other cases 
farmers who desired service and could not be served 
otherwise have banded together, guaranteed a satisfac- 
tory yearly revenue and have also financed part of the 
line. Furthermore, the farmers agree to use power 
for a long enough period to make the revenue at least 
equal the investment in the extension. Of course, after 
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Hydro-Electric Plants in Eastern Washington 


eu 
Ae 


. Se td * 
=i a 
. as 
re “veer on al 
se PAB t ae Ws hP <a 
seb gite S * 
ie me * 





A—Undeveloped power about 2,050 ft. above Spokane Falis plant. D—Largest and newest plant at Long Lake 
lant which is soon to be utilized. B—Control works of Post during flood stage. E—Bend in Spokane River below Long 
alls plant. C—Forebay, spillway and power house of Little Lake at site of Long Lake plant before construction. 
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they have once tasted the benefits of electric service 
there is not much likelihood of their discontinuing it. 
Much of the farm and municipal pumping load is 
served on the flat-rate basis, but other loads are con- 
nected on the maximum-demand and energy-charge 
basis. 

Where the power company sees an opportunity to 
serve several communities it finances its own trunk 
lines and requires the small communities only to contrib- 
ute to the financing of the laterals necessary to serve 
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FIG. 1—PEAK LOAD, AVERAGE LOAD AND GENERATING CAPACITY 
OF WASHINGTON WATER POWER COMPANY FOR 
PAST SEVERAL YEARS 


them in the manner previously described. Sometimes 
these trunk lines have to be built of steel wire with long 
spans to avoid a non-paying investment. As the loads 
develop, however, and the trunk lines are extended they 
may be converted from second-rate or third-rate con- 
struction to first class or second class to reduce the trans- 
mission losses and make them more suitable as trunk 
lines. Some of the lines are steel or copper-clad steel; 
others, of the first-class trunk-line type, are of alumi- 
num or copper. Rural service is given only from 
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FIG. 2—AVERAGE MONTHLY LOADS FOR 1919 AND DISTRIBUTION 
OF LOAD BETWEEN PLANTS 


The yearly average load for Little Falls was 10,725 kw.; for 
Long ag 8,110 kw.; for Post Falls, 4,840 kw., and for Spokane, 
5 w. 


13,000-volt lines or lines operating at a lower voltage 
because the expense of stepping down the voltage 
from the 60,000-volt and 22,000-volt lines is too 
great to justify serving small loads from them. Where 
sufficient small loads develop along 60,000-volt or 22,000- 
volt lines that are now traversing sparsely settled terri- 
tory it is possible that relatively large step-down sub- 
stations may be provided at some points to feed lower- 
voltage bus lines from which these communities may be 
served. However, such a departure from present prac- 
tice can come only if the total load which can be served 
from each bus line will warrant the expense. 

Still further benefits from electric service are result- 
ing from interconnection in the larger sense—that is 
between systems—since through these lines energy can 
be transferred from one company when it has a surplus 
of power to another during its peak-load period. So far 
the system interconnections which have been made are 
only for transferring energy one way, but nevertheless 
the tie lines may be used later for the purpose of 
exchange which will benefit the companies at both ends. 
For example, the Washington Water Power Company 
is now delivering energy from its Long Lake plant to 
the Pacific Power & Light Company at Lind (see map) 











TABLE I—ENGINEERING AND OPERATING CHARACTERISTICS OF THE HYDRO-ELECTRIC PLANTS FOR 1919 
4 Load * 
Position Your Averass a — Water Flow Sec.-ft.—. Kw. Factor, 
on Com- Rating Hea Storage Height Length ; ver- PerSec.- PerCent. 
Stream NameofPlantand Location pleted (Kw.) (Ft.) (Acre-Ft.) Ft. (Ft.) Max. Min. — Feet Yearly 
(5) Long Lake on Long Lake.... 1915 46,700 168 62,000* 248 «©6251 + 102 50,000 2,065 3,250" 12.0 37.4 
(4) ‘Little Falls,SpokaneRiver.. 1910 22,800 73: 1,740¢ 64 600 50,000 = 2,065 3,250° 5.6 45.8 
{ 52° 431 ) ‘ 
(1) Post Falla, Spokane River... 1906 1,250 50-56" 161,150 {6 ek ee = PATE 
(2) Spokane, Spokane River...... 8,800 75? 158,400® 19-26 360+ 90 40,000 1,300 2,500 4.0 61.9 


i LLL 


At low water. 

Can be increased to 144 ft. by taking water 2,000 ft. further upstream. 
At 15-ft. draw-down. 

At 10-ft. draw-down. 


For four months in summer. 
Three channels with the power plant at the middle one. 
With full load on each unit. 


Caonnurh wor 


Water storage in Lake Coeur d’Alene, 158,400 acre-ft.; forebay, 2,750 acre-ft. Leet 
Water storage in Lake Coeur d’Alene, immediate storage sufficient only for daily variation in loads. 
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over the Intermountain Power Company line, and 
through this line and the Chicago, Milwaukee & St. 
Paul bus line is delivering energy to the Puget Sound 
Traction, Railway & Light Company on the extreme 
western side of the State. Reciprocally, if either of 
these companies overdevelops its system, it can return 
energy to the Washington Water Power Company. This 
has not been nor is it now essential because the Wash- 
ington Water Power Company has been overdeveloped 
since the beginning of the European war and has had 
more energy than it could sell in its own territory. 
However, its business is fast growing and the time may 
come when its load will exceed what it can furnish 
from its existing plants. Then exchange of energy will 
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plant downstream and immediately at the outlet from 
Long Lake, in turn carries just sufficient load to main- 
tain a flow at Little Falls to operate this plant at a 
rating that will carry the remaining load. This is the 
reason why the oldest plant on the system is operated at 
a higher load factor than the other three plants, con- 
trary to the practice which would be followed if the 
stations were all steam plants. If the water discharged 
from Lake Cceur d’Alene raises the water at Long Lake 
so that there is a chance of its being spilled over the . 
dam, then the load is redistributed and all the water is 
utilized. Because of the fact that it is desired to keep 
as much water in storage at Lake Ceeur d’Alene as pos- 
sible during low-water seasons, peak loads are taken by 





SOME MAJOR TRUNK LINES AND CIRCUITS TO LOAD CENTERS IN EASTERN WASHINGTON 


On left, double-circuit 60,000-volt line connecting Little Falls 
and Long Lake with Spokane, the hub of the Washington Water 
Power System. In insert on left, single-circuit 110,000-volt line 
of Intermountain Power Company from Long Lake to Lind and 
Taunton, feeding the Pacific Power & Light Company, Chicago, 


be valuable. As a result of such exchange each of the 
interconnected companies can get along with less 
reserve generating equipment, 


How WATER Is UTILIZED TO BEST ADVANTAGE 


The interconnection of plants that exists within 
the Washington Water Power Company’s system enables 
it to give the most reliable type of service and at the 
same time to utilize the flow in the Spokane River and 
the storage in Lake Coeur d’Alene and Long Lake to 
the best advantage. In general during low-water season 
it is the practice so to operate the plants that all water 
is utilized. Post Falls plant, which is farthest upstream 
on the Spokane River of all of the four plants and con- 
sequently nearest Lake Cveur d’Alene, is operated at a 
uniform load which will maintain the minimum flow 
required in the Spokane River. This flow is sufficient 
to operate the plant at Spokane at near its normal 
generator rating. Long Lake plant, which is the next 


Milwaukee & St. Paul Rallway, and through the latter the 
Puget Sound Traction, Light & Power Company. On right, 
wood-pole 60,000-volt line feeding Big Bend country. In Insert 
on right, Coeur d’Alene 60,000-volt transmission line of Washing- 
ton Water Power Company in Fourth of July Canyon. 


Long Lake or Little Falls. The draw-down on Long 
Lake during such periods is regained during light loads 
by collecting water from upstream. Since operation of 
the plants to secure the maximum use of water does 
not always give the best power factor and voltage regu- 
lation if uncompensated, the idle generators in each. 
plant are used during low water for power-factor cor- 
rection. 

During flood season the plants are operated to insure 
the best voltage regulation and power factor and the 
least transmision loss regardless of whether the water 
is utilized to the best extent or not. At such times water 
is usually running over the spillways at each plant. Dur- 
ing October and November enough rain usually falls to 
regain most of the storage “let go” during the summer, 
and thus ample water is available for the annual peak 
load, which occurs in December. From March to June 
run-off from melting snow is expected so that water can 
be stored for the dry season. The system load factor is 
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increasing, and as this tendency increases it will be 
necessary to draw down on Long Lake during the dry 
season to a greater extent than at present. 


VALUE OF STORAGE 


The full benefits of storage in Lake Cceur d’Alene 
have not been utilized so far, as it was unnecessary to 
conserve all the water during the last few years since 
the construction of Long Lake station has provided an 
excess of power capacity up to the present time. 

Storage is highly desirable on practically all Western 


vi 


Vaid tasiiee 


EQUIPMENT OF SOME OF THE WASHINGTON 


A—Three 13,900-kva. at the Long 
Lake station driven by double-runner waterwheels. B—Four 
similar but lower-head waterwheel-driven generators at Little 
Falls. C—Five double-runner waterwheel-driven generators at 


blower-cooled generators 


rivers which have their source in the mountains as they 
are subject to wide variation in flow in successive 
months and years. 


FEATURES OF HyYDRO-ELECTRIC PLANTS 


The three latest hydro-electric plants have been de- 
cribed quite fully in former issues of the ELECTRICAL 
WoORLD.* Some of the general features brought up to 
late are given in Table I and outlined below. 

Post Falls plant, which is 10 miles (16 km.) below 
lake Coeur d’Alene, is built across the middle of three 
hannels at this point and the other channels are 


*May 23 and 30, 1908; June 22, 1912; May 29, 1915. 
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dammed. The south channel has six sliding gates with an 
ingenious traveling gate hoister. The north channel 
contains the principal control works, comprising seven 
Tainter gate sluiceways, one log sluice and a 110-ft. 
(33-m.) main sluiceway fitted with two bear-trap dams. 
During the spring, when high water prevails in the 
Tainter gates, bear traps and sluiceways are kept open. 

Little Falls, the next plant to be completed, has a 
cyclopean concrete dam with two hand-operated relief 
gates of the inverse Tainter type which provide for low- 
water discharge. The spillway is 604 ft. (180 m.) long. 


WATER POWER COMPANY’S HYDRO-ELEGTRIC PLANTS 


Post Falls. D—110,000-volt switch room at Long Lake with 
reactor compartments in background. E—Half of 60,000-volt bus 
room at next to newest station of the Washington Water Power 
Company at Little Falls. 


The penstocks are closed by motor-operated headgates 
bearing on rollers. Four 5,500-kva. generators driven 
by horizontal twin-runner waterwheels are provided. 
The Long Lake development, the most modern of the 
four plants, has a dam which is unique in at least two 
particulars. The water spills over the dam itself, mak- 
ing it one of the highest spillway dams in existence. 
At times of flood about 19 ft. (5.7 m.) of water flows 
over the crest. Six vertical-lift waste gates are mounted 
on the crest of the spillway to hold the low-water level 
at the same level as during high water. The total length 
of spillway through the gates is 150 ft. (45 m.). 
Three generators driven by 22,500-hp. waterwheels, 
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the largest in existence when the plant was completed, 
are installed, the third unit being placed in operation 
last year. While the generators were rated at only 
13,900 kva. each, tests proved they would exceed this 
rating so that with the forced-air ventilation provided 
they would carry 17,400 kw. maximum at 90 per cent 
power factor. The waterwheels are designed to just 
carry this load easily. Instead of having the oil pumps 
driven from the shaft, as is done at the Little Falls 
plant, they are driven by motors. The open-tank oil 
system is employed. 

The buses and switching equipment are laid out in 
such a way that, while each generator and its corre- 
sponding transformer ordinarily operate as a unit, they 
can be operated in a number of other ways if the occa- 
sion demands it. To permit this flexibility of operation 
a single sectionalized low-tension bus is provided that 
can be formed into a loop bus by a cable running from 
one end of it to the other. Between each two sections 
of the bus is a 10 per cent reactor that can be inserted 
or cut out of circuit as desired. While each generator 
Bisicte feeds into its corresponding transformer 
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FIG. 83—EFFECT OF RANGE AND WATER HEATER LOAD ON 


RESIDENTIAL LOAD IN SPOKANE (JULY, 1919) 


through an oil switch, it can be connected with its sec- 
tion of the low-tension bus and thence with any other 
transformer. This required three low-tension switches 
per generator installed. These are of the H-6 type. 

Additional flexibility is provided by a loop-type high- 
tension bus with four oil switches per transformer. 
Through these any transformer may be connected with 
its own feeder or with any other feeder. Both 60,000- 
volt and 110,000-volt lines are supplied, and type K-15 
and type K-36 oil switches are used respectively. 

Reverse-power relays are used on the generators and 
transformers, selective relays between the generators 
and transformers, and inverse-time-limit relays on the 
outgoing lines. While the generator neutrals are not 
grounded now, they will be eventually and balanced 
protection will be provided. 

The low-tension bus and switch layout is very inter- 
esting because it enables almost any desirable connec- 
tion, permitting convenient placing of any apparatus 
that may be required and ready access to it. Two ver- 
tical tiers of bus compartments are placed parallel to 
each other with an aisle between and the oil switches 
overhead. In addition to the advantages mentioned, 
this obviates having switches and buses on different 
floors and gives a firm foundation for the switches. 
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TABLE II—AVAILABLE STORAGE IN RESERVOIRS 


Acre-F't. Sec.-Ft. Available 
Coeur d’ Alene in a 151,250 _ “445 for 120days. in 
| 2,750 | Sufficient for daily load variations 
Long Lake.......... 62,000 260 for 120 days. 
Little Falls........ 1,740 | 1,000 for 20 hours. 
meme Enough for daily load fluctuations. 


ee 


The transformers, which are connected delta-delta for 
60,000 volts and delta-star for 110,000 volts, are installed 
in fireproof compartments at one end of the wheel room, 
with the high-tension buses overhead and the low- 
tension buses behind them on the wall. Over them on 
a mezzanine floor are the low-tension buses and switches 
within sight of the control board. In another section 
of the bus and switch house running parallel to the low- 
tension room are the high-tension oil switches, discon- 
necting switches, bus-sectionalizing reactors and low- 
tension current transformers. The high-tension buses, 
which consist of iron pipe, are run overhead between 
the ceiling trusses, which are designed to give sufficient 
ground clearance. High-tension leads to the buses and 
switches come from uptakes in the floor below. On the 
floor above are the lightning arresters, choke coils, high- 
tension current transformers and line “disconnects.” 
The horn gaps, lightning-arrester “disconnects” and 
terminal tower for the outgoing lines installed are on 
the roof. 


MAGNITUDE AND NATURE OF LOADS 


As mentioned before, the principal load centers are at 
Spokane, in the Coeur d’Alene district, and in the big 
Bend and Palouse districts respectively. Waste power 
is sold to the Pacific Power & Light Company, which has 
a maximum demand of about 6,000 kw. An additional 
15,000 hp. is transmitted over the Intermountain Power 
Company’s 110,000-volt line to the Chicago, Milwaukee 
& St. Paul Railroad electrification at Taunton. All 
power that the railroad does not use is transmitted over 
its bus line to the Puget Sound Traction, Light & Power 
Company. Commercial power in Spokane and suburbs 
amounts to about 40,000 connected horsepower. The 
electric range load on this system, which far excels the 
range load on any other system, is 20,000 kw. (con- 
nected). It is worthy of attention that 174 per cent 
of the rural consumers have electric kitchens—.e., elec- 
tric ranges and water heaters—and that there is a serv- 
ice connection for every four persons. Irrigation and 
municipal pumping together constitute 8,000 hp., al- 
though irrigation is not so prevalent in this territory as 


TABLE ITI—GENERAL STATISTICS REGARDING WASHINGTON 
WATER POWER COMPANY 





1919 1918 

ne a a ee 78,050 78,050 
ee EEC TCT OT ORT ee 63,220 33,956 
ND 6 isis a5 5 tees meee e os Cale 27,598 , 103 
Energy generated (kw.-hr.) .............0eeeeees 241,761,350* |193,628,500 
Yearly load factor (per cent) .. eve Kee eas 43.6 65.09 
Average monthly load factor (per RRS ng ae. 0 70 60 
Connected motor load (bp.) ...............02 eee 62,400 58,200 
CORI GPO in tne bic be cis cer tacsyinesen 187,395,293 |148,458,721 
Miles of transmission: 

ae wae CO a isk 5 ghee en 654 630 

Se ci bs veces evietheSebelie steewe’ , 32 32 
a oo 6.5. ki Sony 8 Koso oS ewsis o's 700+ 6507 


At present rate the energy generated for 1920 will be between 350,000,000 
kw. a ond 400,000,000 kw 
t+ Approximate. 
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in some other parts of the West. About 4,000 kw. is 
supplied to the Washington Water Power Company’s 
street railway, and connected loads in flour mills, rail- 
road shops, meat-packing houses and lumber mills are 
about 3,000, 2,000, 1,500 and 1,000 kw. respectively. 


PAST BUSINESS AND FUTURE OUTLOOK 


Unlike many territories, eastern Washington was hard 
hit during the war because it had practically no war 
industries, men migrated to other sections and business 
in general was curtailed. As a result the electric serv- 
ice business suffered. Immediately after the armistice, 
however, electric service picked up, and it has increased 
rapidly ever since except for slight setbacks due to cur- 


_ SSS 


tailment of mining in the Ceur d’Alene district owing 
to market prices and labor conditions. The future outlook 
is quite promising, and in addition to the natural growth 
in business it is expected that new loads will develop. 
For instance, some magnesite mines have been started 
north of Spokane, and the load may be particularly at- 
tractive if the operator converts this mineral to mag- 
nesium electrolytically. Pulp and paper industries are 
developing, and more activity can be expected because 
of the abundance of wood available and the composition 
wood products that can be marketed. Flour-mill loads 
are developing rapidly, and, since this section ranks as 
a great wheat-growing country, they promise to be still 
more attractive. In the territory Armour has built a 
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meat-packing plant which is the only one of his plants 
driven entirely by central-station power, and a meat- 
packing center is expected to develop around it. Lumber- 
finishing mills are already being served, but until some 
use is found for the scrap lumber from sawmills which 
will prevent its being burned the opportunities for in- 
creasing service to such mills are rather slight. 


UNDEVELOPED WATER POWERS IN VICINITY 


As loads increase it will be feasible to develop other 
water powers in which Washington abounds, but at 
present most of the undeveloped sites do not have a 
sufficient market to justify their development. Among 
the water powers available are those at Priest Rapids 


and Kettle Falls, on the Columbia River; Z Canyon, on 
the Pend Oreille River; Salmon River, Clearwater River, 
Clark Fork of the Columbia River, Kootenai River, 
Priest River, other sites on the Spokane River, and pos- 
sibly Lake Chelan if some of the engineering obstacles 
now apparent can be removed. Development of any of 
these sites will benefit all companies now operating in 
this territory if system interconnection is still further 
developed. 

The information for this engineering study was kindly 
contributed by members of the Washington Water 
Power Company, of which D. L. Huntington is presi- 
dent, W. E. Coman is vice-president and general man- 
ager and V. H. Greisser is chief engineer. 
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Interior of 
46,000-kw. Station 


on White. River 
at Dieringer 


| Water Powers 

| That Provide 

| Energy for 

Western Washington 





A—Snoqualmie Falls furnishes a 286-ft. head for about Rivers, can be seen in the background of this illustration. 


20,000 kw. in generators underground on each side of the C—Electron, which is connected with bus at White River 
falls; in summer very little water goes over the falls. station, operates on head of 865 ft. 
B—Flume connecting Puyallup River with Electron plant; D—T-wheel room of White River station, the largest and 


Mount Rainier, the source of the Puyallup and White most modern hydro-electric plant of the Puget Sound Company. 











Hydro-Electric Service West of Cascades 


Although Competing with Municipal Plants, the Puget Sound Power 
& Light Company Has Been Able to Maintain a Firm Foothold 
by Reason of the High Degree of «Service Reliability Assured 


HAT portion of Washington west of the 
Cascade Range is as unlike the eastern part 
of the State in climate, topography, commer- 
cial activity, and hence electrical development, 
as day is from night. The rainfall is much heavier, 
there are no wide expanses of level land for agricul- 
tural development, the proximity to the ocean gives to 
the cities more of the trading character, and industry 
is more predominant. This section is provided with 
electric service almost entirely by the Puget Sound 
Power & Light Company, which has two distinct trans- 
mission systems, one extending northeast and southeast 
from Bellingham, the other taking in the territory on 
Puget Sound including Everett, Seattle, Tacoma and 
Olympia. 
The company has an unusually diversified load such 
as results from serving prosperous seaport cities which 
do not have any single dominating industry that takes 


Ss 


and (11) entertainment places, ranking about in the 
order of the groups named. The magnitudes of a few 
of these loads are given in the accompanying table 
with the average yearly load factors. Load factors, 
however, are no indication of the value of the loads to 
this company nor to a good many others, since the 
diversity factor is very high. Recently a large load 
(10,000 kw.) in the form of a contract with the Inter- 
mountain Power Company to serve the Chicago, Mil- 
waukee & St. Paul electrified road has been acquired. 


HyYDRO-ELECTRIC PLANTS IN SEATTLE DISTRICT 


Because of the greater magnitude and importance 
of the load in the southern district, the principal gen- 
erating plants have been developed in connection with 
this district. There are three hydro-electric plants. 
The oldest, rated at 11,000 kw., is at Snoqualmie Falls; 
the next newest is at Electron and is rated at 14,000 
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FIG. 1—VARIATIONS IN FLOW OF SNOQUALMIE, WHITE AND PUYALLUP RIVERS, WHICH FEED THE PRINCIPAL HYDRO-ELECTRIC 
STATIONS OF THE PUGET SOUND POWER & LIGHT COMPANY, FOR YEAR 1919 


a large amount of power. For example, in Bellingham 
there are salmon canneries, cement mills, can factories, 
lumber and shingle mills, interurban lines, and rural 
light and power, with prospects of considerable mining 
load some day. Everett is essentially a manufacturing 
city producing lumber and its products. The principal 
load as far as magnitude is concerned, however, is 
that derived from the paper mills. Tacoma, which is 
at the head of ocean navigation on Puget Sound, offers 
excellent wharfage facilities for railway and steamship 
terminals, and these apply electricity in various ways. 
The chief industry is lumber, with flour milling ranking 
next. A large smelter, a shipbuilding yard and a street 
railway system are served with electricity, and energy 
is sold in bulk to the municipal plant in this city. 
Seattle, the largest load center in western Washing- 
ton, is the leading port on Puget Sound and has an 
enormous import as well as export trade. The largest 
single load in this territory is electric traction (about 
20,000 kw.), the remainder being made up of (1) iron 
and steel-working shops, (2) coal mines, (3) lumber, 
box and paper mills, (4) office buildings, department 
stores, hotels and clubs, (5) flour milling, (6) ship- 
building, (7) can making and canning, (8) dock opera- 
tions, (9) brick, tile and clay, (10) oxygen production, 


kw., and the most modern is at Dieringer, on the White 
River, with a rating of 46,000 kw. A second plant was 
built at Snoqualmie Falls in 1910 with a rating of 
8,750 kw. Some of the characteristics of these plants 
are given in Table II. It may be noted that Electron 
has the highest head—865 ft. (263 m.) and develops 
the most power per second-foot (46.5 kw.), whereas 
White River has the largest storage—56,000 acre-ft. 
(68,880,000 cu.m.). Snoqualmie Falls has the highest 
river flow, however, and operates at the best yearly 
load factor and also most economically. Impulse wheels 
are used in both the Electron and Snoqualmie Falls 
plants, whereas center-flow, end-discharge Francis 
wheels are employed at White River. 

Connected with the southern system are also two 
steam* plants with a combined rating of 26,500 kw., 
the principal one, situated at Georgetown, having a 
rating of 23,000 kw. This plant is used chiefly to com- 
pensate for deficiencies in water flow and must stand 
ready to take an emergency load any time. 





*The Puget Sound company was a pioneer in the burning of 
powdered coal and is still conducting extensive investigations In 
connection with its use in steam-heating plants. However, the 
company has not utilized coal in this form in its generating sta- 
tions and will not do so until it feels that the experimental 
stage has been passed. Results of experience with powdered 
coal have been published in the ELECTRICAL WoRLD. 
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Additional power is received over the Intermountain 
Power Company’s connection with the Chicago, Mil- 
waukee & St. Paul Railroad and the Long Lake develop- 
ment of the Washington Water Power Company when 
the railroad does not utilize all the power for whith it 
has contracted. In the northern district is an 1,800-kw. 
hydro-electric plant on the Nooksack River. Power is 
also obtained across the Canadian border from the 
Western Power Company of Canada. 


How LINES ARE LAID OUT TO ASSURE RELIABLE SERVICE 


The method of serving the territory under considera- 
tion is best indicated by the transmission map on page 
1056. As shown, a 55-kv, line runs from the Nooksack 
plant to Bellingham, which also receives energy from 
the Western Power Company of Canada on the north. 
A line running south to Burlington and branching to 
Mount Vernon and Contrete serves towns to the south- 
east. Lines operating at 11,000 volts run south from 


TABLE I—NATURE AND MAGNITUDE OF PRINCIPAL LOADS IN 
SEATTLE DISTRICT, SHOWING DIVERSITY 


Demand Load Factor 
Load Kw. (per Cent) 
Pacific Coast Steel Company............ 2,250 40 
Washington Iron Works. 700 28 
Pacific Construction & Engineering Works........ 250 33 
Seattle Machine Works................ 150 30 
Puget Sound Machinery Company rie eas 200 24 
oven Steel betes (off peak). a eee 273 30 
Steel furnaces (geek) ee ae Ee pee fae aw x or 350 20 
Hofeus Steel & Equipment Company. . 110 24 
Vulean Sianainetanins Company...... 250 23 
Pacific Car & Foundry Company................ 1,000 30 
Coal mines (twenty)............ 4,800 50 
Canal I.umber Company................. 1,000 21 
ee Sn 3 oe atdlalan'e 1,500 20 
Everett Pulp & Paper Company................ 1,092 65 
Northern Pulp & Paper Company............... 609 40 


Cie Seta, department stores, hotels and 


Sit kAN See he a kia eos seme et 2,500 14-52 
Theatres and places of entertainment............ 800 10-40 
Fisher Flouring Mills Company. .... . aes 2,250 60 
Hammond Milling Company...... 550 50 
Ballard § Say Bhipbuie Com j ; 50 20 
ht Bay Shipbuilding canny 125 22 

F. Duthie Shipbuilding Company . eS 1,300 32 
American Can Company.......... / 180 29 
*National Fruit Canning Company... 30 114 
*Fruit canneries. 600 20 
*San Juan Fish & Packing Company 225 44 
Seattle Can Company. . ate Me 125 25 
O. & W. R. R. & N.C. dock....... Ps 50 20 
Pacific Coast Steamship Company j ; 70 32 
Grand Trunk dock................ ; Perth 30 15 
"RE eee ae 50 19 
East Waterway ‘dock and warehouse. ... 100 21 
NE GE BOOED. 96.600 sn oes cnce 790 19 
Denny Renton Clay & Coal eer. 515 10 
Seattle Brick & Tile Company..... ; 25 19 
Seattle Oxygen Company................. 180 90 
Air Reduction Company................. 125 50 
Linde Air Products Company. 225 74 
Washington Burdette Oxygen Company.......... 175 55 


*Works three months of year. 


Mount Vernon, but a gap now exists between their 
southern extremities and the southern system. 

The southern system is laid out so that the load 
centers are amply assured of reliable service from all 
or any of the three hydro-electric plants—Snoqualmie 
Falls, White River and Electron—more than one cir- 
cuit running to each city. Seattle is particularly well 
provided with service facilities. For example, it may 
receive energy over two lines from Snoqualmie or White 
River and over another pair of circuits from the latter 
plant as well. White River in turn is reinforced by 
having Electron connected with its buses by two direct 
lines and one loop line to the east of White River, so 
that the two plants operate practically as one generat- 
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TABLE II—CHARACTERISTICS OF PRINCIPAL HYDRO-ELECTRIC 
STATIONS OF PUGET SOUND POWER & LIGHT COMPANY. 





Name and Location of Plant Snoqualmie Falls White River Electron 


Year completed............ No. 1-1898 No. 2-1910 1911 1903 
Rating... 11,000 8,750 46,000 14,000 
Average head, ft........... 225 440 865 
eee. Tevetad Oe 350 56,000 88 
ue 8 e (kw.-da 
a 7.16% 13.66 _ 29.6 
Height of dam............. 20 Diversion } Diversion 
dam only dam only 
Length of dam............. 217 
Water flow (sec.-ft.) max... . . 26,880 11,566 3,200 
Water flow (sec.-ft.) min... .. 350 300 120 
wae flow (nes -ft. ) average. 3,000 2,450 600 
14.2 27 46.5 
lela eee r cent. 67.1 45.1 49.3 
Dane as regards operating 
cost: 
(a) Per kw. installed..... 1 3 2 
(b>) Per kw.-hr.......... 1 3 2 








*Storage for daily fluctuations in load only. 

TAs measured at intake of storage } reservoir and used within 15 days. Evapora- 
tion and in three months’ time is 17 per cent. 

tMean water level and at full-load efficiency. 


ing station. Additional flexibility in service is afforded 
by having a tie line between two of the transmission 
lines to Seattle. By this means if anything happens 
to either the load can be transferred to the other. 
Not only is Seattle provided with four paths of 
energy and a local steam plant but these lines are so 
connected with substations that there is no likelihood 
of service being interrupted. One pair of transmission 
circuits goes to one receiving substation and the other 
pair to another receiving substation. Each circuit is 
kept isolated from its mate by sectionalized buses, 
which may be closed, however, in case of need. The 
remaining substations have two buses which are sepa- 
rately energized from the two main receiving sta- 
tions but may be connected if necessary. Ordinarily 
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the high-tension feeders are kept isolated and the sys- 
tem is paralleled only on the low-tension side. Tie 
feeders are provided between all the substations and 
kept alive at one end to permit interconnecting when 
necessary. 

Reliability of service is still further assured by re- 
lays. In the outgoing feeders at generating stations 
there are overload relays, and in all incoming feeders 
there are reverse-power relays. The overload relays in 
the lines from White River to Seattle are set for ten 
seconds definite time, while those in lines to Tacoma 
are set for three seconds. The overload relays at Elec- 
tron are set for five seconds and those at Snoqualmie 
for eight seconds. Thus Seattle service will be the 
last to be interrupted, Electron letting go first, Sno- 
qualmie second and White River, the largest plant, last. 

Reliable service to both Tacoma and Everett is as- 
sured by duplicate transmission lines which are isolated 
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not be sufficient to permit great exchanges of energy. 
A more effective tie would be afforded by running a 
110,000-volt line between Mount Vernon in the northern 
system and Snoqualmie Falls in the southern system, 
but this will become feasible: and economical only as 
the financial necessity which now faces all public utili- 
ties—the need of higher rates—is relieved and markets 
for energy are developed in the Bellingham districts 
great enough to make advantageous its connection with 
the southern district. Until then it is not likely that 
the water-power rights which the company now owns 
on the Baker River will be developed. This site has a 
possibility of 30,000 kw. to 45,000 kw. that may later 
be supplemented by another development of about 
30,000 kw. Unless sufficient revenue can be earned to 
pay a more attractive return on the investment re- 
quired, this development as well as others will doubt- 
less have to wait. When the Baker River site is 


JEFFERSON SUBSTATION OF PUGET SOUND COMPANY, SHOWING INCOMING 55-KV. AND OUTGOING 13-KV. LINES 


at the receiving ends but arranged so either can ener- 
gize any bus. The coal mines are served by a line 
running from Electron to Palmer which is tapped at 
Buckley by another transmission line from White River. 
A very effective line-inspection system has been in use 
for some time, and it also reduces the likelihood of 
interruption to service. 


POSSIBLE INTERCONNECTIONS OF FUTURE 


As can be seen from studying the maps, it will be 
possible to close some gaps and make loop circuits if 
enough benefits will be gained thereby. In some terri- 
tories, especially in Seattle proper and between Everett 
and Mount Vernon, it is possible that as the 13,000- 
volt lines are extended they may tie together the north- 
ern and southern systems, although this capacity would 


developed it will in all probability be connected with 
the 110,000-volt trunk line previously mentioned, the 
route now considered being indicated on the map. To 
the east of the Baker River site is the Skagit River 
development which is now under construction by the 
city of Seattle. 

In the southern district to the east of the proposed 
trunk line, at Index, on the Skykomish River, is another 
water-power site that can develop 10,000 kw. to 20,000 
kw. Natural head can be utilized and the plant could 
be connected with the 110,000-volt trunk line. Farther 
south, on the upper White River above Buckley, is still 
another water-power site which can develop about 
60,000 kw. by running a penstock several miles up- 
stream. This plant could be connected with the present 
White River plant. 
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__A—Steel-tower lines at railroad crossing carrying four 
55-kv. circuits from White River Station. 

B—Flexible steel towers carrying White River lines. 

C—Wood-pole lines from Electron to White River. 

D—Line to Everett run through timbered tracts where 
excessive prices asked for cutting trees prohibited as wide 
right-of-way as would be desirable. 

E—Two wood-pole 55-kv. lines along interurban line feed- 
ing Seattle. 

F—Another 55-kv. line to Everett showing construction 








employed for 600 to 1,200-ft. spans in rough country and at 
river crossings. 

G—Single-phase 13,800-volt line on top crossarm feeds 
13,800/230-115-volt transformer which is connected with 
three-wire crossarm below. 

H—Steel tower substation serving coal mine. This sub- 
station is typical of those feeding the larger coal mines in 
western Washington. 

I—A single-phase 6,600-volt line on the left side of cross- 
arm feeds 6,600/230-115-volt transformer that is connected 
with three-wire secondary on right. 
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Just south of Olympia around Tenino is the northern 
terminal of a transmission line belonging to a company 
that connects with Vancouver. Vancouver in turn is 
connected with Portland, and from that system there 
is only a short gap to the lines of the Pacific Gas & 
Electric Company with its ramifications, interconnec- 
tions and possible future connections. It is looking 
too far into the future, though, to think of the gaps 
mentioned being closed, because the benefits which 
would accrue would be negligible under present con- 
ditions, distances between generating centers being too 
great. Such interconnections could permit only small 
interchanges of energy, and the annual charges on lines 
large enough to permit large power interchanges would 
make the energy cost more than it could be purchased 
for locally. 

Men on the Pacific Coast do believe, however, that 
it will be feasible some day to have a coastal trunk line 
into which all generating stations can feed and from 
which energy can be taken in bulk for distribution. The 
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The dry season ordinarily occurs during August, Sep- 
tember and October, and the rains are heaviest in 
winter. On the other hand, Puyallup River, which feeds 
Electron, rises on the western side of Mount Rainier— 
14,526 ft. (4,420 m.) high—and receives its water 
principally from melting glaciers. Of course, it also 
receives some water from melting snow and rains. As 
a result the greatest amount of water is discharged 
through this river when the temperature on the slopes 
of Mount Rainier is high enough to melt the glaciers. 
The flow subsides when the glaciers quit melting, but 
by this time Snoqualmie River begins to benefit from 
rains. 

White River tributaries rise on the north side of 
Mount Rainier, but at a lower level than Puyallup 
River. As a result White River has characteristics 
between those of Snoqualmie River and Puyallup River, 
receiving water from melting snow, rain and melting 
glaciers. The rains build up the flow during the winter 
when snow and glaciers are not melting. As spring 


84 





FLUME AT WHITE RIVER 


¢FLUME AT ELECTRON 


6 TOTAL KW. GENERATED -- 
(Load Factor 72. me 







# 


2 
= 5e 
Sas 
< 
~ 44 
° 
240 
c 
2 — 
5 WHITE RIVE 
S22 - (ica Factor Sax) ry 
be 
28 


20 1 -f Tf ELECTRON +} 
oI || (Load Factor 25%, 


oL_|_| | 
eee eee 


FIGS. 3 AND mene SOUND COMPANY PLANT LOADS FOR TYPICAL LOW AND HIGH FLOW DAYS (ocT. 10 AND Nov. 17, 1919) 


problems connected with this plan are not so much 
technical as financial, since a main question is how 
the charges for line usage, rates for energy, etc., can 
be equitably fixed. 


How LoapD Is DIVIDED BETWEEN STATIONS 


The operation of water-power plants with relation to 
each other is a problem that is handled differently in 
different territories, but stream-flow conditions exist in 
this country that may be interesting and the funda- 
mental principles involved in operation can be applied 
anywhere. The three principal plants—Snoqualmie 
Falls, White River and Electron—take water from three 
streams quite different in characteristics. 

The Snoqualmie River, which feeds Snoqualmie Falls, 
is a clear-water stream which receives its water from 
melting snows and rains and none from melting glaciers. 
ly has a very large drainage area covered with heavy 
timber that regulates the run-off to a great extent. 


progresses the snow melts, and when the warm summer 
weather occurs the glaciers melt. Thus, except for a 
short period, usually during October, the river flow is 
relatively high. The flow in each river is given for 
the year 1919 in Fig. 1. 

To show how the plants utilize these stream char- 
acteristics to the best advantage, the division of total 
load between plants is given for the year 1919 (Fig. 
2) and also for typical high-water and low-water days 
(Figs. 3 and 4). In studying these curves reference 
should be made to Table II, which gives the average 
heads, water flow and storage at each plant. 

The storage at the White River plant is equivalent 
to 18,000,000 kw.-hr., while that at Snoqualmie and 
Electron is only 60,000 kw.-hr., just enough for daily 
fluctuations in load. For this reason White River 
storage is allowed to accumulate as much water as pos- 
sible during the wet season, and Snoqualmie and Elec- 
tron are used to carry their maximum loads. Of course, 
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Distribution Features in Rural Sections Fed by Puget Sound! | 
Power & Light Company 
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A—Bothell substation transforms 1,500 kva. from 55,000 
volts to 13,800 volts, feeding small towns and rural sections 
within 15 miles radius; shows cottage and garage for dis- 
trict agent. 

B—Main operating floor of Jefferson substation. 





C—Pole-top 13,800/2,300-volt transformers and automatic 
voltage regulator. The structure is designed for three ulti- 
mate units of 100 kva. 

D—13,800/130-volt transformation for scattered rural dis- 
tribution. 
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TABLE III—VOLTAGE OF PRINCIPAL LINES OF PUGET SOUND 
POWER & LIGHT COMPANY, WITH SIZES OF CONDUCTORS 





Voltage Size of Conductor 
Nooksack (g)—Bellingham (g)............... 55 No. 2 copper equivalent 
Ww — Canada Power ¢ jeegnny— Saenger ; 
Seca Wana. Sa ad 55 No. 2 copper equivalent 


55 No. | copper equivalent 
Detnaton (j)—cone rete. 55 No. | copper equivalent 
Mount Vernon—La Conner. ss 13 
Mount Vernon—Stanwood 13 2 
Snoqualmie Nos. | and 2 (g)—Everett... .. 55 No. 4 copper 
Snoqualmie Nos. | and 2 (g)—Everett via Me- 
Aleer Lake........ 55 No. 4 copper 
Loop around Seattle. ; 13 . 
Snoqualmie (g)—Renton (j) 55 Two 4/O0aluminum 
Renton (j)—Seattle. .............0.. ee eeees 55 Two 4/0aluminum equiv. 
Electron (j)——-W hite River (g) ... 55 Two 4/0 copper f 
White R (g)—Renton (j) . 55 Two 4/0 copper equiv. 
White River (g)—Buckley (j) 1 55 No. 4 copper 
Electron (g)—Buckley (j) ae 55 No. 4 copper 
ky Se 55 
WwW = River (g) to Tacoma Smelter and ee , 
ea awa chee oa aut 55 2/0 aluminum 
No. 4 copper 
White River (g) to Tacoma...... aia 2/0 aluminum 
White River (g) to Seattle. .. ; aa Two 4/0 copper 
Tap to Tacoma.......... Sal. a Fb nen Oo ae 55 Two No. | copper, No. 
1/0 copper 
Tie between Renton Junction—White River— ; 
Seattle; White River-Renton. 55 4/0 copper equivalent 


Georgetown (g) connected with one of White 
RIV MRO N akin oss scunvessacvecce os 








(g) Indicates generating station; (j) indicates junction point. 


as much of the water that cannot be stored as possible 
is used to generate power at White River during high- 
flow season because it is the largest plant. Electron 
can develop the most power per second-foot, however. 
During low water Snoqualmie and Electron are oper- 
ated to utilize as much water as possible, White River 
is operated to carry a fairly uniform load, and the 
fluctuations in total load are carried by the steam 
plant at Georgetown. It is usually necessary to start 
drawing down White River storage (Lake Tapps) in 
the last part of August or the first part of September. 
If there are prospects of a prolonged dry season, less 
water is drawn off and the steam plant is operated at 
a heavier load. Fortunately, as pointed out before, 
the low-flow period in Puyallup River occurs later than 
in the other two rivers, so that the Electron plant can 
help to make up any deficiency in the dry season. 
Power from the Intermountain Power Company cannot 
be depended on for help during low water because of 
the fact that the Puget Sound Company receives only 
surplus power. 

The division of load for typical low-flow and high- 
flow days is better shown by Figs. 3 and 4. On the 
dry day, it may be noted, Electron and Snoqualmie 
were loaded for as much as they would carry, the reser- 
voirs being drawn down during the day and allowed 
to fill up at night. However, White River had to carry 





TABLE IV—GENERAL STATISTICS REGARDING PUGET SOUND 
POWER & LIGHT COMPANY 


1919 1918 
Generator wing. . See 119,500 109,500 
Maximum load. . 101,400 99,200 
Average load. . 51,500 48,700 
Energy generated (kw.-hr.) 447,576,000 423,092,000 
*Load factor (yearly) . . Sie at hehe ata cl * 7% 49.1 
\verage (monthly), per (ds hk cee ; 63.8 
Connected motor load................scscc00-- 100. O00 86,300 
O88 in transmission, transformation and distribu- 
ti WON 2 «|x are eae deci. Saeed Sx disiatar es dare wicca cee 96,638,000 87,129.000 
Consumption (kew.-hr.)............cccecccccsces 358, — 000 338,200,000 
Mil es of transmission. . sed Tekin hy ee ies Wess:  WeakeSawanes 
3,000 volts... .. Ss arhnw ae an eee giant wee ene "566 566 
13'000 WEDS atest Nous vat cbabeewa scenes s cul 181 160 
rm Supplied power to Tacoma for short periods, thus. increasing maximum 


id and reducing load factor. 
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the base load and Georgetown steam station had to 
help. The situation was made more serious than usual 
by the fact that the Tacoma municipal plant required 
emergency service on this day. On the high-flow day 
Electron and Snoqualmie were able to carry larger loads 
and White River could be operated at less load to allow 
its reservoir to store water. The idle generator capac- 
ity at White River can be used to correct for power 
factor during the high-flow season. 


PROSPECTS OF FUTURE DEVELOPMENT 


The prospects are that the central-station load in 
western Washington will become still more diversified 
because, as was pointed out before, Seattle handles an 
enormous amount of import and export trade which will 
either directly or indirectly affect electric service de- 
velopment. Besides, as manufacturers find that their 
markets in the Far West and in foreign places easily 





TRAIN ON THE CHICAGO, MILWAUKEE & ST. PAUL RAILWAY’S 
OTHELLO-TACOMA ELECTRIFIED DIVISION, FORMALLY OPENED 
FOR SERVICE MARCH 5, 1920. 


reached from the Pacific Coast ports justify locating 
factories in the Far West the territory around Seattle 
is quite certain to become an industrial center, its ex- 
cellent ports and transcontinental railroad facilities and 
its delightful climate conducing to its being worked 
at a high efficiency the year round. 

Already large parts of the wool, cotton, silk, rubber 
and flax that are brought into Seattle are being con- 
verted into finished products in the city’s mills, and 
more textile plants are likely to be established there 
because the humidity is almost ideal for textile manu- 
facture. A great many automobiles are used on the 
Coast, and the demand for rubber tires has warranted 
their manufacture in the West. Automobile assembling 
plants with their electric japanning ovens are also 
being located there. Steel shipbuilding, which was 
stimulated by the war, is continuing. 

Lumbering has always been a predominant industry 
in the Northwest, and as the supplies of timber else- 
where in the world become depleted, which is fast 
occurring, this industry will increase in importance. 
Timber will not become exhausted if proper protection 
from fire is given to second growth and if it is made 
financially possible to hold cut-over timber lands until 
the second growth is ready for cutting. While the 
logging industry has not been served extensively by 
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central stations so far, because of the fact that “hogged” 
fuel can be used by logging companies to generate 
power more economically, the operation of lumber, 
shingle and lath mills is quite generally performed by 
electric service from central stations. Paper making, 
which is also dependent on a supply of wood for some 
grades, is an important and growing industry. 

Much of the level land in western Washington is 
already used for dairy purposes, and as timber land is 
logged off more grazing space will be available for 
cattle. At present large milk-condensing and canning 


plants, which are electrically operated, are situated at 
Ferndale, 
Since these have developed in 


Auburn, Kent, Stanwood, Mount Vernon, 
Lyndon and Everson. 








At left, Olympian Express, 
the first train to be propelled 
over Cascade Range under 
electric power. The division is 
served y the Puget Sound 
Power & Light Company and 
Washington Water Power 
Company through lines of the 
Intermountain Company. 
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at ship terminals for unloading and loading vessels, 
transporting material in trucks and similar purposes. 


ELECTRIFICATION OF RAILROADS 


The contract to supply the Chicago, Milwaukee & St. 
Paul Railway with part of the energy for the Othello- 
Tacoma electrification constitutes quite a large load 
(10,000 kw. maximum demand). As more electric loco- 
motives are placed in operation the energy required will 
increase. Several other railroads enter Seattle, and as 
these electrify their mountain divisions it is quite likely 
that they will have to call on the Puget Sound Power & 
Light Company for energy west of the Cascades, be- 
cause it appears hardly wise to depend absolutely on 


At right, train being hauled 
across Rocky Mountain divi- 
sion of C., M. & St. P. R.R. by 
electric locomotive of a differ- 
ent type served by Montana 
Power Company. In center, 
one of the substations feeding 
the C., M. & St. P. R.R. elec- 
trification. 


ELECTRIC LOCOMOTIVES ON TWO DIVISIONS OF C., M. & ST. P. R.R. OPERATED FROM CENTRAL-STATION TRANSMISSION LINES 


the last six years, it can be imagined what the size of 
this industry will be in the next few years with the 
facilities for cattle grazing increased. 


CoAL MINES USE CENTRAL-STATION ENERGY 


In the northwestern section of the State are enormous 
deposits of limestone, clay, tale and magnetite. Port- 
land cement is already made in large quantities near 
the Baker River site. Brick and tile are being manu- 
factured by the aid of electricity, and some magnetite 
mines have been opened. When some means of eco- 
nomically making aluminum out of clay is developed 
there should be an attractive electrolytic load for the 
transmission company. Practically all of the coal mines 
in western Washington are electrically operated now. 
The operators have shut down their isolated plants 
because it was not unusual to have two or three break- 
downs a week lasting as long as six hours each. Now 
they secure reliable, uninterrupted service from the 
Puget Sound company over lines which are fed from two 
plants. 

Fish canning is an important industry, but the load 
is light and lasts only three months of the year. Flour 
mills ar. fast developing, and electricity is being used 


transmission lines from the East over the high, wind- 
swept territory. 

Information for this article was kindly contributed 
by engineers of the Puget Sound Power & Light Com- 
pany, Seattle, of which A. W. Leonard is president, W. 
H. McGrath vice-president, G. E. Quinan chief engineer, 
John Harisberger general superintendent, S. C. Lindsay 
electrical engineer, M. T. Crawford superintendent of 
transmission and distribution, and H. J. Gille sales 
manager. 


HE cost of steam power is steadily increasing. 

Power can be developed at far less cost by water. 
Energy developed by hydraulic plants and converted into 
electricity can be distributed cheaply and over wide 
areas. Applications of electricity are multiplying. De- 
mand for electricity, for industrial purposes through 
motors, for electrochemical use and for domestic con- 
venience is growing with great rapidity. Beyond this, 
there is the unquestionable fact that trunk lines of rail- 
ways are certain to depend in the not distant future 
on electric locomotives wherever energy can be obtained 
at a reasonable price—PRESIDENT DODGE of the Inter 
national Paper Company. 









Public Utility Financing 


Plan for Basing Rates on Issues of Bonds and Stock—Need for Cash Reserve—lIncreases 
in Earnings Should Be Divided Between Company and Public— 
Financial Co-operation Among Utilities Urged 


By EDWIN O. EDGERTON 
President California Railroad Commission 


HE biggest single problem before the public 

utilities today is financing; that is to say, 

obtaining money at reasonable rates sufficient 

adequately to meet the constantly growing 
demands of the public for service. Particularly as to 
the electric power companies the demands for money for 
development have become so great that, looked at from 
the standpoint of the consumer, if there are any 
unnecessary obstacles in the way of financing they 
should be swept away and every effort should be made 
to encourage investment in public utilities. 

Unless our public utilities are expanded and developed 
industry and agriculture will be restricted. Practically 
all utilities are teday in a condition where they must 
make the greatest proportionate development in their 
histories, else they will fall far short of meeting 
demands for service. Money is not coming freely to 
the utilities, and the reasons for this should be 
examined with an open mind to arrive at the truth in 
order that necessary steps shall be taken to remedy 
what may become a very bad condition. That the 
utilities can be put in a position to finance economically 
and in the real interest of consumers is my confident 
belief, and I will make certain definite suggestions in 
hope that they may lead to real and prompt results. 

The result to be attained is that the investors shall 
have tangible and substantial assurance of the security 
of investment, continuity and certainty of earning, 
plus the possibility of inereased earning through 
efficiency and economy of management, while the con- 
sumer shall have assurance of sufficiency of service 
through ample financing at a minimum of cost and 
further shall have a simple and understandable method 
of determining whether his own contribution is fair. 


Two CLASSES OF INVESTMENT 


Money for investment may be divided broadly into 
two classes—speculative money and conservative money. 
Speculative money may be described as money invested 
on a basis of considerable chance being taken as to 
security; hence possible ultimate earnings must be 
very large to justify the taking of such chances. Con- 
servative money may be described as money invested on 
a basis of practical certainty both of security and 
return on the investment. This results in the minimum 
of earnings being required. 

Speculative money is not available for public utility 
investment because regulation and other causes prevent 

he possibility of large returns; that is to say, large as 
compared with private enterprises. To obtain con- 
servative money in large amounts the investor there- 
‘ore must have reasonable assurance that his dollar 
will remain intact and that it will while invested 
steadily yield the return expected, 

Neither the public utility company nor the regulating 
body can give any absolute guarantee either as to 
security of investment or certainty of return, but with 





intelligent regulation and honest and competent manage- 
ment of the company, in my judgment, the investor in 
a public utility property can have greater assurance 
than in any other investment short of governmental 
guarantee or the purchase of governmental securities. 

For reasons which appear. perfectly logical the history 
of regulation shows a marked disinclination on the part 
of regulating authorities to recognize stocks or bonds 
as a basis for determining revenue or rate fixing. 
Before the advent of the state public utility commis- 
sions, which have control of the issuance of stocks and 
bonds, city councils and local authorities fixed rates 
but had no control of bonds or stocks. On the advent of 
the state regulating authorities it was found impossible 
at once to make over or revamp the outstanding capital- 
ization of the utilities, and, being unwilling to assume 
any responsibility for the sometimes unduly large out- 
standing issues of securities, the regulating bodies 
immediately took a position of standing on physical 
valuation as a rate base and insisted at all times—and 
in a large measure they today insist—that the proper 
basis for considering the contribution the public must 
make for service is physical value of plant. 

This has given rise to a constant discussion of 
physical valuation in rate proceedings and to the feeling 
on the part of investors that, notwithstanding the fact 
that the regulating body authorizes an issue of securi- 
ties, nevertheless the purchaser must take such securi- 
ties with a definite understanding that the regulating 
body assumes not even a moral obligation to provide 
dividends or bond interest. In other words, notwith- 
standing the substantial control of the revenues of 
the company by the regulating body, the investor is 
made to realize that it will on the one hand authorize 
issuance of securities dependent wholly for bond interest 
and dividends on revenues, while on the other hand it 
announces in advance that it will not recognize this 
capitalization as imposing upon it any necessity for 
adjusting rates in order to care for it. 


BASING RATES ON REQUIRED DIVIDENDS AND INTEREST 


My first suggestion is that utility commissions 
establish and recognize a sound issue of securities and 
thereafter fix rates based on the bond interest and divi- 
dend requirements of these securities. Consumers would 
clearly understand that rates must be such as will 
enable the company to pay dividends and bond interest 
regularly; the utility management would have at hand 
a ready means of measuring its revenue needs, and the 
investor would have every reasonable assurance that 
when he purchased securities the regulating authority 
would, in so far as the business made it practicable, 
authorize rates which would maintain his investment 
intact and produce a regular return. 

This, it seems to me, would make rate fixing, as far 
as the total of revenue to be produced is concerned, 
almost automatic, and instead of the ne 
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controversies which now occur in rate proceedings, 
wherein all the intricate and complicated questions of 
depreciation, various methods of valuation and so forth 
are discussed over and over again, we should have a 
comparatively simple problem. The total amount of 
revenue necessary to meet operating expenses, deprecia- 
tion, bond interest and dividend requirements could 
readily be ascertained and rates adjusted accordingly. 

It is my observation that it is very much in the public 
interest that money be obtained by our great public 
utilities at the lowest possible rates, and it follows for 
the reasons: already given that the public is positively 
benefited the greater the assurance to the investor 
of security and return. 


BENEFIT OF A CASH RESERVE 


It would be humanly impossible to fix rates with 
such nicety as to keep net revenue at an exact figure. 
Experience has shown that conditions sometimes change 
suddenly, so that instead of attempting instantly to 
meet a change in net revenue by an adjustment of 
rates, thus constantly changing rates and creating a 
very unsatisfactory condition, it would be better to so 
provide that cash should be available to pay dividends 
and interest notwithstanding fluctuations in net revenue. 

I therefore suggest that there be set up a cash reserve, 
probably under the control of the regulating commis- 
sion, this reserve to be set aside out of rates in the 
periods when operating expenses are comparatively 
low and net earnings high and to be held for the pur- 
pose of insuring the payment of interest and dividends. 
The result would be that when operating expenses 
mounted it would not be necessary to increase rates 
unless the increased cost continued for long periods, 
because the reserve could be drawn upon safely to 
carry the company’s fixed charges, and as operating 
expenses decreased the reserve would build up again, 
thus acting as a visible and effective storage reservoir 
of money to keep the stream of bond interest and 
dividends running. 


DIVISION OF INCREASED EARNINGS 


As it is in the interest of both the consumers and 
the company that service be produced at the minimum 
of cost consistent with good service, sufficient induce- 
ment should be given to the managements of public 
utilities to operate as economically and efficiently as 
possible. For this purpose I suggest that regulating 
bodies lay down the rule (sanctioned by statutory enact- 
ment in California) that increased net earnings caused 
by increased efficiency and economy of management 
over a predetermined standard be shared in fair pro- 
portion between the company and the public. This 
would answer the criticism of present regulation that 
it holds out no real incentive for initiative. 

Of course, there are companies whose outstanding 
issues of stocks and bonds are such that no regulating 
body would recognize the sum in total or agree to fix 
rates that would at all times care for interest and divi- 
dends. Moreover, it must be recognized that in no 
event short of bankruptcy and sale on foreclosure can 
ywners of stocks and bonds be compelled to surrender 
them. So I advocate that the suggestions heretofore 
made he embodied in a plan and that the companies be 
fered the option of adopting this plan, meeting all of 
ts requirements and of course enjoying its benefits, 

‘ continuing in the old way. I believe the plan could 
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legitimately be made sufficiently attractive to be a sub- 
stantial inducement to the owners and creditors of an 
overcapitalized company to come in under its provisions 
and voluntarily reduce the par of their holding to obtain 
fewer but sound securities. 

Can one not at this point say with confidence that the 
suggestions above made involve problems and interests 
common to all of the utilities, or at least common to 
each class of utilities? Yet, strangely enough, there has 
been an utter lack of conference, co-operation or joint 
thought or action among the utilities on the question of 
finance. In practically every other activity we find the 
companies in a given class contributing experience, study 
and frequently money, for the good of the industry as 
a whole, but when dealing with finance they draw apart 
from one another and maintain complete aloofness. 


NEED FOR FINANCIAL CO-OPERATION AMONG COMPANIES 


The approach of the utility to a regulating commis- 
sion for consideration of its financial needs is usually 
unsatisfactory. The statement frequently will be made 
that more revenue is necessary in order that money 
shall be obtained for development, but when the utility’s 
representatives are requested to substantiate this state- 
ment the showing is seldom adequate. The regulating 
body is usually told that which all will admit, to wit, 
that utilities cannot finance unless they have adequate 
revenues; but when it comes to a showing that the 
granting of added revenues will have certain definite 
results in the marketing of definite securities, the regu- 
lating body is usually left to rely upon the mere asser- 
tion of the utility’s representatives. 

Surely such factors in the marketing of securities as 
the condition of the investing mind, the available money 
and the requirements to obtain money are capable of 
some assembling into reasonable and logical rules or 
principles. It would seem not impossible that by get- 
ting together in conference the financial representatives 
of the utilities could discuss the problem of raising large 
sums of money for the whole industry in a given state; 
that the existing financial condition of the various com- 
panies involved could be frankly discussed with a view 
to bringing those which were not sound up to a proper 
basis. Such matters as the proportion of outstanding 
bonds to total assets could be considered and some gen- 
eral rule agreed upon toward which all should work. The 
question of the time when issues of securities of any 
class should be brought out, in consideration of the 
ability of the market to absorb such securities, could 
also be reviewed. It seems reasonable to suppose that 
by conference and co-operation reasonable plans could 
be laid for the amounts and the times when each or all 
of the companies should make offerings to the public 
with mutual advantage. 

I have in mind co-operation among the utilities, going 
even to the point where the financial experts of all could 
consider a given proposed issue by one of the companies 
and having perfected the proposal could then publicly 
indorse the issue as sound from the standpoint of all 
the utilities. 

In considering public utility financing for the present 
and future, old methods must be discarded when they 
cause waste and loss, and all those who have an im- 
portant part in these transactions must undertake the 
huge job ahead with the fixed determination that no 
obstacle of tradition or conservatism shall be allowed to 
interfere with the full sweep of a proper program. 
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1—Downstream view of Wateree dam and power 


station, 
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2—Interior view of Wateree power station showing 


five 14,000-kva, generators. 
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3—Power house substructure showing wheel chamber 


forms in course of construction. 





No. 4— Power house substructure showing draft tube 
forms in course of construction. 

No. 5—View of east end of power house showing trans- 
former platforms on downstream wall. 

No. 6—View along upstream face of rack structure to 
turbines. 





The Southern Power Company’s 
Largest Station 


On Wateree River Above Camden, S. C., the Southern Power Company Has Built a 90,000-Hp. 
Generating Station and Outdoor Switching Station—The Designs of Both Provide for 
Operation Under Extreme Conditions of Sudden Floods of Large Magnitude 


By W. S. LEE' and RICHARD PFAEHLER’ 





OUTDOOR SWITCHING STATION SUPPORTED ON CONCRETE SUBSTRUCTURE SO THAT TRANSFORMERS ARE MOUNTED 
ABOVE HIGH-WATER LEVEL 


HE LARGEST of the eight hydro-electric 

stations of the Southern Power Company, 

having a combined rating of 244,400 kva., 

is situated on the Wateree River, 8 miles 
(12.8 km.) above Camden, S. C. This stream, which is 
known as the Catawba River above the mouth of 
Wateree Creek, has a drainage area of 5,010 square 
miles (127,750 hectares) at the station. By the con- 
struction of a masonry spillway, masonry bulkhead and 
earth-fill extension on the west side of the river, a reser- 
voir has been created which covers an area of 11,500 
acres (4,600 hectares) when full. The Wateree plant 
was started on Oct. 7, 1919, and the first water was flow- 
ing over the spillway on Dec. 22, 1919. 

It is generally known that the Catawba River is 
subject to sudden floods of large magnitude. The most 
severe high water of record occurred on July 18, 1916, 
when, according to the estimates, the Wateree River 
carried 425,000 cu.ft. (12,300 cu.m.) per second. At 
that time, which was four months before construction 
work was commenced, the river rose 35 ft. (10.6 m.) 
above the normal water level at the spillway site. Con- 
sidering these extreme conditions, the power-house floor 
was built at elevation 189.0, which is 49 ft. (14.9 m.) 
above the mean tailwater level, and the bottom of the 
basement openings at elevation 179.3, or 2.3 ft. (0.7 m.) 
above the recorded extreme high-water level. The base- 
ment openings, large enough for the passage of the 

entilating air for the generators, are provided with 
pivoted steel sash covered with wire-resh glass. 


Vice-president and chief engineer Southern Power Company. 
“Hydraulic engineer. 


The ogee spillway of 1,450 ft. (442 m.) length and 
74 ft. (22.5 m.) average height across the river bed is 
of the gravity type and built of concrete masonry. It 
is designed for a height of water of 18 ft. (5.4 m.) 
above the crest line and for an uplift at the base, 
decreasing in a parabolic function from full hydrostatic 
pressure at the heel to zero at the toe. The effect of 
silt pressure due to sedimentation of the reservoir to 
28 ft. (6 m.) below the spillway crest is also considered. 
The top of the power-house bulkhead is 30 ft. (9 m.) 
above the spillway crest level, and assuming that the 
high water should reach this height, it is estimated that 
the discharge over the spillway would exceed the record 
flood of July 18, 1916, by more than 100 per cent. Con- 
sidering this extreme case, which is never likely to 
happen, the analysis shows that the factor of safety 
against sliding at the base of the spillway is still above 
unity, disregarding any backwater effect against the 
downstream face of the structure. 


POWER-HOUSE CONSTRUCTION 


The power-house substructure forming the down- 
stream extension of the bulkhead is built of concrete 
masonry. It is strengthened by reinforcing steel 
around the five wheel chambers which are formed in 
the concrete, and in the design of the structure a high- 
water level is used which is 30 ft. (9 m.) above the 
spillway crest. The draft tubes are also formed in the 
concrete, and only the upper portion is lined with plate 
steel so as to prevent wearing of the concrete surfaces 
due to high velocities of the water when the turbines 
are operated at full load. 
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Under extreme high-water conditions the resultant 
forces transmitted through the substructure will be 
very large, and a rich concrete mixture is therefore used 
around the draft tubes so as to keep the internal 
stresses within safe limits. The entire power-house 
bulkhead and substructure is built on excellent bedrock. 
The generator-floor system is built of reinforced con- 
crete designed to carry a load of 800 Ib. per sq.ft. (3,904 
kg. per sq.m.) between the generators and of 650 lb. 
per sq.ft. (3,172 kg. per sq.m.) elsewhere. 


TRANSFORMERS ON OUTSIDE WALL OF STATION 


Following the usual practice of carrying the low- 
tension buses to the transformers in the high-tension 
switching yard, a considerable quantity of copper is 
required to cover the distance between the power house 
and the outdoor station. To cut down the length of 
low-tension wiring to a minimum in this large plant, the 
five three-phase transformers, of 14,000-kva. capacity 
each, are placed on reinforced-concrete platforms sup- 
ported by pilasters, which are cast together with the 
downstream wall of the power-house substructure. 
Embedded in these platforms are the transformer rails, 
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which extend into the interior of the power house. By 
means of sheave blocks and cable affording suitable 
connection of the transformer carriage with the 100-ton 
power-house crane each transformer may be rolled into 
the interior of the station for further handling. The 
weight of each transformer filled with oil is 107,500 lb. 
(48,375 kg.). 

The power-house superstructure is built of red brick 
which incases the structural steel frame supporting the 
roof trusses and the runways for the 100-ton electric 
crane. The windowsills and lintels are of concrete, and 
the roofing is a Barrett specification roof laid on 
cement tile. 

Each turbine intake has one 12-ft. x 22-ft. (3.6-m. x 
6.7-m.) and one 18-ft. x 22 ft. (5.4-m. x 6.7-m.) entrance 
opening, giving a wetted area of 660 sq.ft. (60.7 sq.m.). 
Since the bottom of each opening is 53 ft. (16.1 m.) 
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below the spillway crest level, considerable water pres- 
sure will be exerted against the rack surface, assuming 
that the racks are entirely clogged up. To decrease the 
unsupported length of the horizontal steel beams to 
which the rack bars are attached, 18-in. (4.6-cm.) thick 
reinforced-concrete baffle piers are built between the 
masonry piers extending from the upstream face of the 
bulkhead. These baffle piers have a height of 45 ft. 
(13.7 m.) and are well anchored to the masonry base at 
the bottom and to the 12-ft. (3.6-m.) high masonry 
block on top. To prevent deformation, horizontal struts 
and relief trusses are used between the piers. The main 
object of the relief trusses is, however, to reduce the 
amount of shear reinforcement in the baffle piers. It 
will be noticed that the rack structure contains very 
little steel which will be exposed to the action of the air, 
and in addition, the baffle piers will tend to prevent the 
formation of eddies between the racks and the headgate 
openings. 


VERTICAL SHAFT TURBINES 


The five turbines installed in the power house are of 
the Francis vertical-shaft, single-runner, concrete- 
spiral-casing type, operating at a speed of 100 r.p.m. 
The range in head on these waterwheels is between 55 
ft. and 75 ft. (16.7 m. and 22.8 m.), and within these 
limits the rating of each unit is as follows: 





Minimum Norma! Rated Maximum 
OE eee ee TT Te eee 55 63 68 75 
Normal horsepower............ 11,700 14,200 15,800 18,000 
Maximum horsepower......... 13,000 15,750 17,500 20,000 


The individual governor system is interconnected, and 
the rotary oil pumps, pressure tanks and receiving 
tanks are installed in the power-house basement. Each 
governor is adjusted to close the turbine gates in three 
seconds, and the guaranteed speed regulations, based 
on a flywheel effect of 9,000,000 lb.-ft. (1,340,000 kg.-m.) 
squared and any head from 68 ft. to 75 ft. (20.7 m. to 
22.8 m.) are: 


For Sudden Load Increase Load Decrease 
Load Changes (in Hp.) Of Speed Drop, in & Speed Rise, in 
Per Cent Per Cent 
SN o's sig bixtalate end bien eee Mata ble es Seis - 35 
iow 2k eget a'd's wR kee ae oe we Se 28 23 
RL cchaeiek ease eKok sch Rn aheu woke. 12 1 


BE Anan pstiaitds waves svi Bbw Sb sure pee ' : 5 


Five 6,600-volt, 60-cycle, three-phase vertical-shaft 
Allis-Chalmers generators are directly connected with 
their respective turbines. Each unit is designed for a 
normal output of 14,000 kva., and when operating con- 
tinuously at the rated load and 80 per cent power factor 
the increase in temperature is guaranteed not to exceed 
40 deg. C. in any part of the alternator. A Kingsbury 
thrust bearing is provided on top of each generator. 
The individual exciters placed above the thrust bearings 
have a normal rating of 140 kw. at 250 volts and 
100 r.p.m. 

A central automatic oiling, filtering and cooling sys- 
tem, capable of furnishing continuously 20 gal. (7.5 1.) 
of oil per minute for each generator, is installed in 
the plant. 

The tailrace is 2,700 ft. (822 m.) long and is designed 
for a flow of water of 11,000 cu.ft. (308 cu.m.) per 
second. In this distance the river has a fall of 3.5 ft. 
(1.05 m.), and deducting an estimated loss of head of 
0.8 ft. (0.24 m.) in the tailrace due to friction, a net 
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gain in head of 2.7 ft. 
(0.81 m.) is obtained by 
extending the tailrace be- 
yond the shoals immedi- 
ately below the spillway. 
The outdoor switching 
station is connected with 
the power house by a re- 
inforced-concrete foot- 
bridge, in which the con- 
duits containing the elec- 
tric control circuits for 
the high-tension oil cir- 
cuit breakers are embed- 
ded. Along the river edge 
a low retaining wall going 
down to bedrock is built. 
The first row of columns 
supporting the reinforced- 
concrete deck is anchored 
into this retaining wall, 
and the bases for all the 
other columns rest upon 
disintegrated rock or clay 
foundations. The top of 
the reinforced - concrete 
slabs, upon which the elec- 
tric switching apparatus 
is placed, is level with the 
generator floor. The 
structural steelwork built 
to carry the high-tension 


wiring and the disconnecting switches is galvanized 


throughout. 


The high-tension lines crossing the Wateree River 
spillway are carried by dent engineer. 


immediately below’ the 
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Supplements to This Issue of the 
“Electrical World” 


CCOMPANYING this issue of the ELECTRICAL 

WORLD are two insert supplements, one a map 
of the transmission lines of the Western States 
and the other a chart giving the characteristics of 
generating, substation and transmission-line equip- 
ment of central-station companies operating at 
44,000 volts and above. 

The map supplements the information which is 
presented in the articles describing the operating 
and engineering features of the transmission systems 
in Montana, Washington and Oregon elsewhere in 
this number. In order clearly to indicate the trunk 
lines of the transmission systems of the Western 
States, they have been printed in colors to show 
their respective voltage ranges according to the 
following scheme: Blue, lines under 50,000 volts; 
green, lines of 50,000 volts to 99,000 volts inclusive; 
red, lines of 100,000 volts and over. 

The chart supplements the section transmission 
maps and will be found useful as a guide to the 
design and construction of transmission lines in 
different parts of the United States operated at dif- 
ferent voltages. It covers turbines, generators, 
step-up and step-down transformers, construction 
and operating features of transmission lines, and 
lightning protection, and brings up to date informa- 
tion contained in a chart formerly published in the 
ELECTRICAL WORLD. 








1075 


galvanized steel towers 
123 ft. (37.4 m.) high, 
and on the west side, next 
to the outdoor switching 
station, the concrete bases 
supporting the towers 
have an average height of 
42 ft. (12.8 m.) above the 
original ground line. The 
clear span between a pair 
of river crossing towers 
is 1,750 ft. (533 m.). The 
details of the complete 
Bridgewater project and 
the Wateree development 
were executed under the 
direction of W. S. Lee, 
vice-president and chief 
engineer of the Southern 
Power Company. On the 
Bridgewater work Albert 
S. Crane of the J. G. 
White Engineering Cor- 
poration was retained as 
consulting engineer in con- 
nection with the design 
and construction of the 
earth dams and masonry 
structures. F, H. Cothran 
was the resident engineer. 
On the Wateree work C. 
O. Lenz of New York City 


was retained as consulting engineer. C. I. Burkholder, 


general manager of the Southern Power Company, laid 





DOWNSTREAM VIEW OF 90,000-HP. WATEREE STATION OF SOUTHERN POWER COMPANY 


out the electrical features, and A. C. Lee was the resi- 
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TRUNK LINES THAT LINK UP THE POWER RESOURCES OF NEW ENGLAND 








Interconnection in New England 


Movement Shows Steady Development During the Past Five Years, with Resulting Economic 
and Operating Advantages and Conservation of Fuel, Material and Capital— 
Interconnected Lines Between Five of the Six States 


N NEW ENGLAND the importance of fuel saving 

came to the front even before the United States 

entered the world war. The success of inter- 

connections between adjoining systems of electrical 
supply led to a comprehensive development which is 
still in process and which will undoubtedly remain a 
permanent feature of. public utility operation. The 
benefits of this policy are so great in peace that there is 
small chance of a reversion to the old days of electrical 
insularity. 

As the accompanying map of the New England 
transmission systems shows, all states with the excep- 
tion of Maine are now interconnected. Even in the 
Pine Tree State local systems are beginning to estab- 
lish intertransmission lines. The exportation of 
energy from Maine is at present prohibited, but as 
time passes it is to be expected that public senti- 
ment will change and permit the exportation of sur- 
plus hydro-electric energy at least. The _ benefits 
of interconnection elsewhere in New England are 
so great that it is unlikely that Maine will long 
be contented to suffer the economic disadvantages of the 
existing restrictive policy. 

There are now so many interconnections in New 
England that space allows mention of only a few of the 
later arrangements for interchange of energy and some 
of the prospects of the immediate future. Last January 
service was inaugurated over the Boston Edison-New 
England Power transmission tie line, which intercon- 
nects the largest central-station company in New Eng- 
land with the largest hydro-electric power distributer, 
putting points remote in Vermont, southern New Hamp- 
shire, Connecticut and western Massachusetts in elec- 
trical touch with the largest tidewater steam plant in 
these states, and indirectly connecting the Providence 
and Fall River companies with Boston. This inter- 
connection has been utilized to great advantage in 
assisting the New England company to handle its day 
load, while at night hydro-electric energy has been 
delivered to the Boston company to supplement the 
existing facilities of the latter and to save fuel. 

The recent extension of the New England Power 
Company’s transmission system into Nashua, N. H., 
and the previous interconnection of the Nashua central- 
station system with that of the Manchester Traction, 
Light & Power Company have brought about a tying 
together of plants in the Merrimack, Deerfield and 
Connecticut River valleys. The Montville steam plant 
of the Eastern Connecticut Power Company has lately 
been interconnected with the New England system 
through a new line to Millbury, Mass., the operating 
headquarters of the latter. The new Stevenson hydro- 
electric plant of the Connecticut Light & Power Com- 
pany has been tied into the mid-state systems of the 
latter and of the Hartford Electric Light Company and 
the Connecticut Power Company. The Fall River Elec- 
trie Light Company, in Massachusetts, is connected by 
a recently completed transmission line with the Narra- 
gansett Electric Lighting Company’s steam plant at 
Providence, R. I., and through the Rhode Island Power 





Transmission Company and affiliated New England 
Power system with the Turners Falls Power & Electric 
Company’s system. Through an outdoor switching 
station at Leverett, near Amherst, Mass., the New Eng- 
land and Turners Falls systems are interconnected, and 
this makes it convenient for the Turners Falls Com- 
pany to deliver energy into the New England system at 
Leverett, the Fall River company taking energy from 
the New England and Providence lines in its own dis- 
trict and purchasing from the Turners Falls company 
through the above interconnections. The central sta- 
tions at Worcester, Springfield and other central New 
England points continue to work effectively with the 
New England and Turners Falls companies respectively, 
on the interconnection basis. 

In Vermont the development of the Vermont Hydro- 
Electric Corporation’s system through interconnection 
and consolidation of various properties in the southern 
part of the State and in western New Hampshire is a 
recent instance of progress. Through this system, 
which maintains headquarters at Rutland, interconnec- 
tion is maintained with the Hortonia Power Company 
and the Vermont Marble Company’s hydro-electric 
plants in the Green Mountain district. Farther north 
the Burlington Light & Power Company is intercon- 
nected with the Barre & Montpelier Traction Company, 
and a recent tie-in has been effected with the plant of 
the Public Electric Light Company at Fairfax Falls. 

There are many important interconnections operating 
in New England over lines carrying energy at below 
33,000 volts, the approximate minimum shown on the 
accompanying map. The noted Salem-Malden-Revere 
line is now interconnected with the Boston Edison sys- 
tem, and a fair degree of electrical continuity exists in 
western Vermont. The general tendency is toward the 
establishment of interchange relations along lines of 
substantial energy-carrying capacity. Present prac- 
tice avoids mere frontier contacts of systems which can 
be co-ordinated to advantage. 


IMPORTANT INTERCONNECTIONS PLANNED 


In the near future an important interconnection will 
be built from the Hartford-Connecticut Power territory 
southeastward to tie in the Eastern Connecticut Power 
Company and its connected New England Power lines 
with western and central Connecticut. A line is under 
construction from Mystic, Conn., to the Montville sta- 
tion, and when this is completed the Narragansett plant 
at Providence, R. I., will be interconnected with the 
central and western Connecticut systems, and Boston 
as well. In Maine the construction of a transmission 
line between the Central Maine Power Company’s sys- 
tem at Gardiner and the Androscoggin Electric Com- 
pany’s plants in the Lewiston-Auburn district will ac- 
complish important operating improvements. It seems 
reasonable to expect in due time complete interconnec- 
tion from Bangor, Me., through the Central Maine sys- 
tem and Androscoggin system to that of the Cumber- 
land County Power & Light Company at Portland. The 
removal of power export prohibition in Maine would 
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clear the way for electrical continuity from northeast- 
ern to southwestern New England. In the near future 
it is planned to connect the western and eastern groups 
of lines operated by the Hortonia Power Company, 
in central Vermont. The Boston Edison system is now 
working southward to Quincy and beyond. 

Interconnection with industrial plants has developed 
gradually in New England during the past decade. 
Many of the customers of the New England Power 
Company are equipped to deliver energy reciprocally 
to the hydro-electric system’s lines, and a notable con- 
nection exists between the Cumberland County Power 
& Light Company of Portland, Me., and the system of 
the S. J. Warren Company. In the latter case the sup- 
ply of energy to the central-station company by the 
Warren interests is largely by courtesy, but at times 
of service interruption and low water on the Cumber- 
land system it has been most helpful. 

Many further opportunities exist in New England 
for the development of interconnections. Aside from 
the Maine companies, several systems serving south- 
west Connecticut from tidewater steam plants on Long 
Island Sound have yet to cultivate interconnection to 
mutual advantage, and in northern New Hampshire a 
good deal remains to be done. The achievements al- 
ready attained form in many cases a satisfactory 
groundwork for the larger trunk-line plans advocated 
nationally. The rapid growth of interconnection in 
Massachusetts is shown in an accompanying curve, 
which sets forth the total interchange of energy from 


year to year by Massachusetts central stations from 
1913 to 1919, inclusive. 


INTERCONNECTION CONSERVING FUEL IN MASSACHUSETTS 


Interconnection between the electric supply systems 
of Massachusetts is silently effecting fuel economies 
little appreciated by the general public. The existing 
high prices of coal, the probability of their continuance 
for some time and the economic importance of saving 








DETAILS OF TRUNK LINE SYSTEMS OF NEW ENGLAND AND EASTERN SEABOARD STATES 
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fuel for the country overemphasize the value of inter- 
company lines as never before in times of peace. On 
three representative interconnected groups of electrical 
supply in the Bay State it is safe to say that at least 
1,250 tons of coal per month are being saved in this 
way, representing on a conservative basis a saving of 
not far from $300 per day. Taking the State as a whole 
and bearing in mind that at present hydro-electric 
plants are running with wide-open gates, it may be 
estimated that the electrical utilities are saving at least 
250 tons of coal a day as a result of the interconnection 
policy, and perhaps much more. It would not be un- 
reasonable to assume that $750,000 worth of coal is 
now being saved annually by Massachusetts intercon- 
nections, and the direct bearing this has upon the hold- 
ing down of rates from radical advances is evident. 

In the ELECTRICAL WORLD of May 17, 1919, page 1014, 
data were presented upon the interchange of energy 
among various Massachusetts stations, and it was esti- 
mated that in 1917 and 1918 the Salem-Malden-Revere 
tie line had saved the connected companies at least 
8,550 tons of coal. In 1919 this line was operated even 
more advantageously. During the fiscal year the Salem 
company delivered 17,454,000 kw.-hr. to the Eastern 
Massachusetts Electric Company, owner and operator of 
the line, and purchased no energy therefrom. The 
energy was produced at the Salem tidewater station 
with a differential of at least 1.5 lb. (0.67 kg.) per 
kilowatt-hour in favor of Salem. The Malden and 
Revere companies purchased 15,853,193 kw.-hr. from 
the Eastern Massachusetts company, the Revere sta- 
tion not being operated during the year and the Malden 
station being run to produce but 4,052,100 kw.-hr. 

This output at Malden required about 3.8 lb. (1.7 kg.) 
of coal per kilowatt-hour, while the Salem plant pro- 
duced at 1.92 lb. (0.86 kg.). The energy purchased at 
Malden and Revere therefore represents a saving of 
about 10,600 tons for 1919 alone, making a total esti- 
mated saving of about 20,000 tons by this line in the 





Territory 

Companies Served 
Androscoggin Electric Company..........-......- .S. Me. 
Bangor Railway & Elec. Inst’sts................. ..E. Me. 
Barre & Montpelier Traction Company....... » Me ORs 
Boston Edison Company.................. .+++.- Ks. Mass. 
Burlington Light & Power Company................ N. W. Vt. 
Central Maine Power Company... .....Cent. Mass. 
Connecticut Light and Power Company WSR. 
Connecticut Power Company. ... Fie We se 
Cumberland County Power & Light Company........8. W. Me. 
Eastern Connecticut Power Company........... .B. Ct. 
Gould Electric Company. ..................500: ..-N. E. Me, 
Hortonia Power Company....... apie Kids oe ws. 
Manchester Traction Light & Power Company... 6. N. #. 
Narragansett Electric Lighting Company ae. AP. T. 


New England Power Company. . 
Public Electric Light Company 
Turaer Falls Power Company 
Vermont Hydroelectric Corporation 
Vermont Marble Company..... 
Adirondack Electric Power Corporation 
Duquesne Light Company 


Cent. New Eng 
N. Vt 


'. .W. Cent. Mass 


..8. Cent. Vt. 
W. Cent. Vt 
ve eee 


W. Pa. Pittsburgh 





Niagara, Lockport & Ontario Power Company. - a A a 
Pennsylvania Water & Power Company. . 8. E. Pa. 
Public Service Electric Company. . Md, 
Southern Canada Power Company.............. ..S. Ontario 
West Penn Power Company..................+- _W. Pa. 


*Includes all substations. Cu, copper. Al, Aluminum. 


Service Miles High- High Tension 
Wholesale or Tension Line Poles Substations 
Distributed and Voltage No. Rating, Kva 
Mi. Kv. No. 
D 21 33 4 Wood 3 900 
f 66 33 4 
D 1 25 50 3 Wood 9 16,725 
D as a (CU Wood 2 3,750 
DW 20 66 O I 15,000 
D 36 «(33 1 Wood 1 3,000 
D a ee Wood 25 17,133 
{| Wood 
D 14 66 Steel 4 42,875 
{| Wood 
DW 70 66 #1 \ Steel 5 28,000 
D i 38 2 Wood 6 32,200 
DW 47 66 2/0 Wood 
D 45 33 4 Wood 6 2,500 
DW 50 44 4 Wood 
D 40 33 2 Wood ® 24,340 
DW $3 33 0 Wood 8 8,375 
{ 30 44 2 {| Wood , 
Ww \ 243 66 2/0 Steel 16 154,200 
D 19 33 2 Wood 
Ww 100 66 0 Steel 5 139,550 
D 70 44 2/4 Wood 5 10,000 
D 70 44 3 7 4,725 
f 33 3/0 
DW 60 1/0 Steel 17 50,000 
D 66 { Wood 160 210,000 
\ Steel 
{33 Misc.t 
Ww \ 60 Misc. Steel 5 39,000 
80 a6 { 150,000 Cut : 
Ww 80 70 \ 300,000 Al Wood 2 92,500 
925 { 26.4 500,000 Al Wood ; 
DW 925 \ 13.2 350,000 Cu Steel 93 226,803 
{ Wood 
DW 236 \ Steel 21 13,800 
DW 805 Steel 131 184,27! 
26 132 


TMisc., miscellaneous sizes. 
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last three years. This interconnection cost about 
$550,000 and will probably pay for itself within 
five years if not sooner. It functions as an inter- 
connection between steam plants of different economy, 
and as yet derives merely nominal benefit from 
the interconnection between the New England Power 
and Boston Edison systems, through which the lar- 
gest central-station steam plant and the largest hydro- 
electric system in the New England States are 
being co-ordinated. The Boston Edison system is con- 
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nected with the Revere system, but thus far only a 
small amount of energy has been transmitted over the 
line in comparison with the service received from the 
Salem station. During the recent coal shortage at 
Salem this interconnection proved of much value. 

An interconnection of no small worth exists between 
the United Electric Light Company, Springfield, Mass., 
and the Turners Falls Power & Electric Company. The 
former operates a mixed steam and hydro-electric sys- 
tem in which the steam-plant service predominates, and 
the latter operates a hydro-electric system with a re- 
cently completed steam auxiliary. In the six years 
ended June 30, 1919, the Turners Falls company sold 
to the United company 29,325,100 kw.-hr. and pur- 
chased from the latter 17,295,250 kw.-hr. The differ- 
ence, 12,029,850 kw-hr., would have had to be made 
up by the United company had no interconnection ex- 
isted, and, at the rate of 2.5 lb. (1.13 kg.) per kilowatt- 
hour, would have increased the fuel consumption of the 
United system by about 26,800 tons. It would not be 
far wrong to estimate a saving of from $150,000 to 
$200,000 in the six years by this interconnection. At 
times of low water the Springfield company supplies 
energy to the Turners Falls system, while under such 
conditions as at present the hydro-electric supply is 
utilized to great advantage and the amount of steam- 
plant operation required at Springfield is greatly de- 
creased. Weather and load conditions cause great ir- 
regularities in the total energy interchange from year 
to year, as the accompanying diagram indicates. 

Between the New England Power Company and the 
Worcester Electric Light Company the total inter- 
change of energy in the past seven years has been 
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67,113,384 kw.-hr. In this case there is a balance of 
4,714,544 kw.-hr. in favor of the New England Power 
Company, the interchange having approximated a 
“fifty-fifty” operation, speaking roughly. The New 
England company sold the Worcester company 35,915,- 
464 kw.-hr. between 1913 and 1919, and the latter sold 
the former 31,196,920 kw.-hr. On the basis of 2.5 lb. 
of coal per kilowatt-hour, the interconnection saved the 
Worcester company 5,260 tons of coal from 1913 to 
1919. The operating advantages of the interconnec- 
tion have enabled each company to handle its business 
with a relatively smaller investment in generating 
plant than would have been the case otherwise. 

The table printed here gives the total interchange of 
energy between Massachusetts central-station systems 
(including hydro-electric companies) for the past seven 
years. It is noteworthy that the grand total inter- 
change has reached 616,014,614 kw.-hr. 


INTERCHANGE OF ENERGY BETWEEN MASSACHUSETTS 
CENTRAL STATIONS, 1913 TO 1919 


Kw.-hr. 


Year Interchanged 
Nis lard a itera Be BO Wa bs PR Ke aah) lw kt ote ean oh eae a a 
SN Sor chs iss Sa torshice: ik Gy ahaee athe are ie aT ae. & ARENT a Be 43,764,942 
MENA: ule a ARE es aes oe an te ode Fa . 36,711,926 
dag a itastlaes intial ekcsig de aetas il at de al Oa Dar «REE WOE wo. ek cat 67,209,934 
| Peer rer ch ee eee ee ee ee eee 109,085,946 
SN a ia Wi nah a See een ei te aterhia a ny 0: Be aller boo ee 0 a 
I ofa: isda ib Ga ah hc acetal a ms ella a: os a Site a: aia sis ool ge ak Aber adie 180,278,064 


ae Se va acl ia ek lise al ie haloes al anak ate 616,014,611 


The number of interchange arrangements in effect, 
counting those of each pair of companies as one, varied 
from nine to seventeen during this period. It is of at 
least speculative interest to note that if each kilowatt- 
hour interchanged accomplished a saving of 1 lb. of 
coal, the total saving in fuel for the above period would 
be 275,000 tons, and that if a 1.5-lb. differential is al- 
lowed, the saving would be 412,000 tons. It should not 
be overlooked that in many of these interconnections 
very substantial gains 
in plant economy re- 
sult immediately; for 
wherever hydro-elec- 







ave All ete ~ | tric energy does away 
v Central Stations with the need of gene- 
5149 rating by steam the 
0 gain is of the order 
2 - of 1.5 lb. to 3 Ib., and 
aa where a large steam 
& plant is interconnect- 
3 i ed with a smaller one 
" or with a group, it is 
ae. frequently possible to 
o realize gains of 1 lb. 
= ill a sail a a or 2 lb. It seems 
s | | reasonable to believe 











20 that since 1912 inter- 
connection in Massa 
| , . Qe 

Som 914 1915 6 97 1918 1919 chusetts alone ha: 


Fiscal Year 
INTERCHANGE OF ENERGY FROM 1913 
TO 1919 BY MASSACHUSETTS 
CENTRAL STATIONS 


saved more than 
third of a million ton: 
of coal and quite pos- 
sibly half a million, 
looking at the facts with the utmost conservatism and 
omitting all reference to the supply of small plants 
from large centralized stations owned by interests which 
have absorbed the smaller installations. 

Practice in the making of interconnection contract 
varies widely. Some of the best operating results i 
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New England have been attained through agreements 
scarcely more than oral in character; and, on the other 
hand, contracts have been prepared and worked under 
during the past few years which have illustrated new 
and complex terminology and which have fitted con- 
ditions so intricate that few but specialists appreciate 
their structure and applications. Where the resale of 
energy is involved, with prorating of plant equipment 
to meet certain changes in load conditions, allocating 
to different corporations legal titles to apparatus and 
line segments, the agreements tend toward complexity. 
Comparatively little publicity has thus far accomplished 
the drafting of such contracts, and the work may in a 
sense be looked upon as in process of evolution. At 
present practice exhibits these two tendencies toward 
simplicity and toward complication, and it is perhaps 
too soon to say which school, if either, will predomi- 
nate. At this writing not enough New England con- 
tracts of representative character are available to per- 
mit conclusions as to the best forms, and it will be 
necessary to leave the task of analyzing agreements 
of this class to a more favorable opportunity. 

Since contractual relations vary widely, it follows 
that the prices of blocks of energy interchanged ex- 
hibit broad differences. A few instances may be cited 
from 1919. data. During the fiscal year the New Eng- 
land Power Company sold the Worcester Electric Light 
Company 2,623,200 kw.-hr. at an average price of 
$0.0035 (yield $9,181). It purchased from the Worces- 
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ter Company 16,300,100 kw.-hr. at a unit price of 
$0.0102 (yield to Worcester company, $166,441). The 
arrangement was undoubtedly advantageous because 
of the ability of the Worcester company to absorb sec- 
ondary power when available, and had the capacity 
not been available at the steam plant of the Worcester 
company, the New England company would have had 
to have made up its output elsewhere, and presumably 
at greater cost. It is quite inappropriate to judge the 
profitableness of any interconnection arrangement be- 
tween two parties by comparing the unit prices of 
energy transferred in reverse directions. 

The interchange of nearly equal blocks of energy in 
a given period of interconnection by no means results 
in nearly equal unit prices. Thus, the Turners Falls 
company sold the United company of Springfield 10,- 
537,600 kw.-hr. in 1919 at an average unit price of 
$0.00679. From the United it received 10,846,100 kw.- 
hr. at $0.0084 per unit. The price at which one com- 
pany can afford to sell energy to another is by no means 
necessarily the price at which it can afford to buy 
energy. The advantage for the time being may lie 
with the seller, or the class of power available may 
alter the conditions. Of the total energy delivered at 
its system buses in 1919—viz., 273,551,482 kw.-hr.— 
the New England Power Company purchased 158,307,- 
730 kw.-hr. at an average price of $0.0062, and it sold 
to gas and electric companies 102,094,532 kw.-hr. at an 
average price of $0.0113. 





Linking Three Southern Watersheds 


Twelve Electric Power Companies in the South Operate 7,114 Miles of Transmission Line—Seven 
of These Companies Are Now Interconnected and Have a Combined Capacity of 
553,500 Kw. in Hydro-Electric Plants on Three Different Watersheds 


EVEN Southern operating companies having 

553,500 kw. in hydro-electric plants and 186,050 

kw. in steam stations—a total of 749,550 kw. 

in generating capacity—are now interconnected 
in one great transmission network extending from 
Henderson, N. C., in the northeast to Columbus, Ga., in 
the south, Sheffield, Ala., in the west and Nashville, 
Tenn., in the northwest. The companies whose trans- 
mission lines are thus tied together are the Southern 
Power Company, Alabama Power Company, Tennessee 
Power Company, Georgia Railway & Power Company, 
Columbus Power Company, Central Georgia Power Com- 
pany and the Carolina Power & Light Company. The 
layout of this system, locations of generating stations, 
points of interconnection and proposed new develop- 
ments are shown on the accompanying map. In the 
operation of these hydro-electric systems a maximum 
use has been made possible in thus tying together the 
powers of the various streams. A glance at the map 
shows that there are three distinct watersheds—first, in 
the eastern section, flowing directly into the Atlantic 
Ocean; second, in the southern section, flowing into the 
Gulf of Mexico, and, third, in the northern section, 
flowing by way of Tennessee and Cumberland Rivers 
into the Mississippi. The rainfall on different rivers, 
ind at times at different points on the same river, varies 
in such a way that high or low water may severely 
affect a group of plants on one stream and not so seri- 


ously interfere with operation of those on another. The 
interchange of power, therefore, is particularly de- 
sirable and materially lowers the amount of standby 
steam equipment required. 

Of the 4,719.4 miles (7,590 km.) of transmission lines 
which make up this system 1,659.6 miles (2,670 km.), a 
little more than 35 per cent, are steel-tower lines, the 
transmission voltages carried ranging from 44 kv. to 
110 kv. Substations for transmission and distribution, 
excluding those for individual consumers, number 327 
and have a combined capacity of 1,079,435 kva. in trans- 
formers. In 1919 the total output of the seven com- 
panies named was 1,821,821,089 kw.-hr., which was dis- 
tributed in the following manner: For industrial power, 
87 per cent; for residential and commercial lighting, 
5.5 per cent, and fer electric railways, 7.5 per cent. The 
rapid development of the South into a manufacturing 
section embracing such industries as textile mills, fer- 
tilizer works, cement plants, aluminum production, coal 
and iron mining and steel mills has given the power com- 
panies an excellent market for electrical energy which 
is reflected in the proportion of the total output, 7.e., 87 
per cent, sold for industrial purposes. 

In the accompanying tabulation data are given on 
twelve operating companies in the South. As already 
mentioned, seven of these are now interconnected. Four 
others, the Virginia Power Company, Appalachian 
Power Company, Parr Shoals Power Company and 
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Augusta-Aiken Railway & Electric Company, could 
easily be tied into the same great system. The Texas 
Power & Light Company, not so geographically situated 
as to become a part of this transmission system, oper- 
ates six steam stations through interconnection of 1,334 
miles (2,140 km.) of transmission line. 

The principal features of the twelve systems, includ- 
ing the extensions and developments which have been 
made, are outlined in the following paragraphs referring 
to each company: 

Southern Power Company.—Besides being the pioneer 
transmission company in the South, the Southern Power 
Company operates the most extensive system. In the 
States of North and South Carolina 2,050 miles (3,290 
km.) of transmission line have been built, with eight 
hydro-electric and four steam stations. The ratings of 
the eight hydro-electric stations are as follows: Great 
Falls, S. C., 30,000 kva; Rock Creek, S. C., 30,000 kva.; 
Fishing Creek, S. C., 37,500 kva.; Wateree, S. C., 70,000 
kva.; Catawba, S. C., 6,600 kva.; Ninety-nine Islands, 
N. C., 22,500 kva.; Lookout Shoals, N. C., 22,800 kva., 
and Bridgewater, N. C., 25,000 kva. The aggregate 
capacity of these plants is 244,400 kva. The Great 
Falls, Rocky Creek, Catawba and Ninety-nine Islands 











Capacity of Generators 
Company 
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Raleigh, 1,500 kva. at Gallsboro and 3,750 kva. at 
Henderson. This company also controls the Yadkin 
River Power Company, which has a hydro-electric plant 
of 30,000 kva. at Blewett Falls on the Yadkin River. 
Connected to the transmission system of the Carolina 
Power & Light Company are forty-nine substations 
having an aggregate rating of 69,910 kva. in trans- 
formers. The combined output of the two systems in 
1919 was 55,620,870 kw.-hr. This system is tied in with 
the Southern Power Company at Durham, N. C. 
Tennessee Power Company.—In Tennessee this com- 
pany operates 544 miles (875 km.) of transmission line 
served by two hydro-electric stations on the Ocoee River; 
one of 18,750 kw. operated under a 110-ft. (33-m.) head 
and one of 15,000 kw. under a 255-ft. (76-m.) head, and 
also plants of 9,750 kw. under a 110-ft. head at Great 
Falls and 42,000 kw. under a 34-ft. (10-m.) head on 
the Tennessee River at Hales Bar. Four steam stations 
having a total rating of 36,000 kw. are operated at 
Parksville, Nashville, Knoxville and Chattanooga. The 
combined capacity of the hydro-electric and steam plants. 
is 121,500 kw. The hydro-electric plant on the Ten- 
nessee River at Hales Bar is operated by the Chat- 
tanooga & Tennessee Power Company, which sells prac- 








Substations Character of Load, per cent. 





Total Kva. Miles of . Yearly Residential ; 
Hydro. Steam Total No. of Trans- Transmission Output nd Industrial Electric 
Kw. (KW.) (KW.,) formers Line (Kw.-hr.) Commercia Railway 
Southern Power ee . 244,400 36,500 280,900 201 443,500 2,050 585,596,925 10. 80. 10. 
Alabama Power C ompany*............. 69,500 70,500 140,000 9 274,100 1,051 347,993,284 ...... 92.8 7.2 
Tennessee Power C ompany. 85,500 36,000 121,500 25 113,500 544.2 422,272,590 ; ne ihe agee 
Georgia Railway & Power C ompany. 84,700 21,500 106,200 31 135,425 352. 262,834,541 ...... ‘3 sOfbicg 
Texas Power & Light Company................. sess 60,000 65,000 105 77,338 1,334. 217,775,493 18.3 61.3 20.4 
Virginian Power Company. ......60sssececnnce!) gee ees 49,000 49,000 73 54,875 347.3 69,658,650 ...... 85.5 14.5 
Appalachian Power Company..................- 22,900 21,500 44,400 10 78,250 630. 124,095,511 ~ 96. I. 
Carolina Power & Light C ompany*. ete ae 32,900 10,050 42,950 49 69,910 236. 55,620,870 1. 87. 2. 
Columbus Power Company..................5- 18,500 9,000 27,500 3 11,750 144.7 82,965,820 pS 94.7 y 
Parr Shoals Power C ompany*. Pee rere ‘ ee 5,500 26,000 2 21,000 58. 52,642,090 8. 83. Be 
Central Georgia Power C GMBBOIG .. oss 0 es ae os 18,000 3,000 1,000 9 31,350 231.5 63,518,965 9.4 82.6 8. 
Augusta-Aiken Railway & Electric Company* 14,575 2,750 17, 325 4 12,000 36. 40,000,000 8 15. 
I A OU iid Ns 6 dation aom sas 611, 475 329,800 941, 775 521 1,322,998 7,114.7 8.2 84.2 7.6 








2,324,992,739 








~#R: atings a gene erating g stations sand substations gi given in kva. 


stations were placed in operation prior to 1915, while 
the plant at Lookout Shoals was completed and operation 
started in 1915, the one at Fishing Creek in 1916 and 
those at Bridgewater and Wateree in 1919. Steam plants 
of 8,000 kva. each are operated at Greenville, S. C., 
Greensboro, N. C., and Mount Holly, N. C., and one of 
12,500 kva. is at Eno, N. C. The total rating of the 
steam plants is 36,500 kva. and the combined rating of 
hydro-electric and steam stations, 280,900 kva. The 
increase in load for 1919 was 33,900 kw. and the total 
output for the year was 585,596,925 kw.-hr., of which 
80 per cent was used by textile mills, 10 per cent by 
miscellaneous industries and 10 per cent by lighting 
and railways. Of the 2,050 miles of transmission line 
780 miles (1,256 km.) are steel-tower lines of 44,000 
and 100,000 volts. There are 201 substations connected 
to the lines with a total rating in transformers of 443,- 
500 kw. In addition, the above company controls the 
Southern Public Utilities Company, which operates 
plants on the Savannah and Seneca Rivers with steam 
plants at various points. The lines of the Southern 
Power Company tie in with the lines of the Georgia 
Railway & Power Company at Tallulah Falls, Ga. 
Carolina Power & Light Company.—In eastern North 
‘arolina the Carolina Power & Light Company operates 
236 miles (379 km.) of transmission line from a hydro- 
electric plant of 2,900 kva, at Buckhorn Falls on the 
Cape Fear River, and steam plants of 4,800 kva. at 








tically its entire output to the Tennessee Power Com- 
pany. Of the total output of all stations in 191%— 
422,272,590 kw.-hr.—236,459,200 kw.-hr. was generated’ 
at the Hales Bar station. There are 339.12 miles (545) 
km.) of steel-tower lines in operation at voltages of 
44,000, 66,000 and 120,000, and 179.26 miles (288 km.) 
of 66,000 volt line on wood poles. Connected to this 
system are twenty-five substations totaling 113,500 kva. 
in transformers. This company’s lines are intercon- 
nected with the Georgia Railway & Power Company at 
the Georgia-Tennessee State line. 

Georgia Railway & Power Company.—The system of 
this company covers northern Georgia and consists of 
352 miles (566 km.) of transmission line with hydro- 
electric plants of 72,000 kw. at Tallulah Falls, 10,500 
kw. at Morgan Falls, 2,200 kw. at Dunlap, and two steam 
stations in Atlanta totaling 21,500 kw. Additional de- 
velopment of the water power this year will add 16,500 
kw. to the hydro-electric stations and make the com- 
bined hydro and steam generating capacity of the sys- 
tem 122,700 kw. This company estimates its undeveloped 
water-power resources at 274,000 kw. In 1919 the total 
current used on this system (generated and purchased) 
was 262,834,541 kw.-hr. There are 198.6 miles (319 km.) 
of 110,000-volt transmission line on steel towers. Wood-- 
pole lines are operated as follows: 61.8 miles (99 km.) 
at 66,000 volts, 9 miles (14 km.) at 38,000 volts, 63.7 
miles (101 km.) at 22,000 volts and 19.78 miles (31 km.) 
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at 11,000 volts. There are twenty-one substations con- 
nected to the system having a total rated capacity of 
135,425 kva. in transformers. 

This company’s transmission lines connect with the 
Central Georgia Power Company at Atlanta, the Ten- 
nessee Power Company at the Tennessee-Georgia State 
line, the Southern Power Company at Tallulah Falls, the 
Columbus Power Company at Newnan. A connection is 
also proposed with the Alabama Power Company at 
Lindale. 

Central Georgia Power Company.—Returning to 
Georgia, the Central Georgia Power Company operates 
231 miles (371 km.) of transmission line with one 
hydro-electric plant of 18,000 kw. from a 103 ft. (30-m.) 
head on the Ocmulgee River and two steam stations of 
1,500 kw. each. The total output of the stations in 1919 
was 63,518,965 kw.-hr., distributed as follows: Residen- 
tial, 9.4 per cent; industrial, 82.6 per cent, and electric 
railways, 8 per cent. Transmission voltage throughout 
the system is 66,000 volts, and there are 97.5 miles 
(156 km.) of steel-tower and 36.5 miles (58 km.) of 
wood-pole lines in operation. Connected to the trans- 
mission system are nine substations having a total 
rated capacity of 31,350 kw. in transformers. At 
Atlanta the transmission lines of this company are 
tied in with those of the Georgia Railway & Power 
Company. 

Columbus Power Company.—This company serves a 
large cotton mill load in and around the city of Colum- 
bus, Ga. It operates 144 miles (231 km.) of transmis- 
sion line from three hydro-electric plants on the Chat- 
tahoochee River—one of 1,000 kw. from a 10-ft. (3-m.) 
head, one of 6,500 kw. from a 40-ft. (12-m.) head, and 
one of 11,000 kw. from a 70-ft. (21-m.) head—with a 
steam station of 9,000 kw. at Columbus. The combined 
hydro-electric and steam capacity of the system is 27,500 
kw. The total output of the stations in 1919 was 
82,965,820 kw.-hr., distributed as follows: Residential, 
3 per cent; industrial, 94.7 per cent, and electric rail- 
ways, 2.3 per cent. Sixty miles (96 km.) of the trans- 
mission line is on steel towers, 66,000 volts and 84.7 
miles (135 km.) is on wood poles, 11,000 volts. There 
are three substations connected to the system, having 
an aggregate of 11,750 kw. in transformers. The trans- 
mission lines of this company are tied in with those 
of the Georgia Railway & Power Company at New- 
nan, Ga. 

Parr Sheals Power Company.—This company sells its 
output to the Columbia (S. C.) Railway, Gas & Electric 
Company. It operates 58 miles (93 km.) of transmis- 
sion line and a 35-ft. (10.5-m.) head hydro-electric 
plant of 15,500 kva. at Parr Shoals, S. C. In 1919 the 
total output was 52,642,090 kw.-hr., distributed as fol- 
lows: Residential, 8 per cent; industrial, 83 per cent, 
and electric railways, 9 per cent. There are 44 miles 
(70 km.) of steel-tower and 14 miles (22.5 km.) of 
wood-pole transmission lines operated at 66,000 and 
13,200 volts. Two substations having a total rating in 
transformers of 21,000 kva. are connected to the system. 

Appalachian Power Company.—In the southern sec- 
tion of West Virginia and across the border into Vir- 
ginia this company operates 630 miles of transmission 
line served by two hydro-electric plants, one of 16,000 
kw. from a 50-ft. (15-m.) head and the other of 6,900 
kw. from a 38-ft. (11-m.) head, and steam stations of 
2,000 kw. at Clinchfield, 4,500 kw. at Roanoke and 
15,000 kw. at Glenlyn. The combined capacity of the 
hydro-electric and steam stations is 44,400 kw., which 
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will be increased to 64,400 kw. by the addition of a 
20,000-kw. unit now being installed at the Glenlyn 
station. In 1919 the total output was 124,095,511 kw.-hr., 
distributed as follows: Residential and commercial, 3 
per cent; industrial, 96 per cent; electric railways, 1 
per cent. All transmission lines are on wood poles and 
are operated at 88,000 and 13,000 volts. There are ten 
large substations having a total rating of 78,250 kva. in 
transformers. This company has an arrangement with 
the Norfolk & Western Railroad for an interchange of 
power through a frequency changer up to a maximum 
load of 7,000 kw. It sells energy to the Rodford (Va.) 
Water Power Company and the Roanoke Railway & 
Electric Company. 

Virginian Power Company.—In the coal fields of Cen- 
tral West Virginia this company operates 347 miles 
(558 km.) of transmission line from a steam station of 
49,000 kw. at Cabin Creek Junction, W. Va. The total 
output for 1919 was 69,658,650 kw.-hr., distributed as 
follows: Industrial, 85.5 per cent, and electric railways, 
14.5 per cent. There are 253.52 miles (408 km.) of 
steel-tower and 102.22 miles (164 km.) of wood-pole 
transmission line in operation. This company expects 
to construct during 1920 42 miles (67.5 km.) of 44,000- 
volt and 38 miles (61 km.) of 66,000-volt steel-tower 
lines. It will also install eleven new substations, which 
will make a total of eighty-four substations having an 
aggregate capacity of 54,875 kw. in transformers, 

The Augusta-Aiken Railway & Electric Company.— 
In and around Augusta, Ga., this company operates 28 
miles (45 km.) of transmission line and two hydro- 
electric stations, one of 13,500 kva. from a 30-ft. (10-m.) 
head at Stevens Creek and one of 1,475 kw. (direct 
current) from a 27-ft. (8-m.) head on a canal in 
Augusta. It also has a reserve steam plant of 2,750 kw. 
In 1919 the total output was 40,000,000 kw.-hr., dis- 
tributed as follows: Residential and industrial, 85 per 
cent; electric railways, 15 per cent. There are 8 miles 
(2.4 m.) of steel-tower and 20 miles (6 m.) of wood-pole 
transmission lines operated at 44,000 volts. Four sub- 
stations having a total rating of 12,000 kva. in trans- 
formers are connected to the system. 

Alabama Power Company.—During the past eight 
years an extensive transmission network has been built 
which covers the greater portion of the central and 
northern sections of the State of Alabama. This system 
includes 1,051 miles (1,690 km.) of high-tension lines 
served by two hydro-electric plants, one of 67,500 kva. 
from a 68-ft. (20-m.) head at Lock 12 on the Coosa 
River and another of 2,000 kva. from a 26-ft. (7.8-m.) 
head at Jackson Shoals. Two large steam stations are 
also operated, one at Warrior of 58,000 kva, and the 
other at Gadsden of 12,500 kva. The combined capacity 
of hydro-electric and steam stations is 140,000 kva. In 
1919 the total output of the stations was 347,993,284 
kw.-hr., of which 92.8 per cent was sold for industrial 
purposes and 7.2 per cent used by electric railways. This 
company has 185 miles of steel-tower and 484 miles of 
wood-pole transmission lines operated at 110,000 and 
44,000 volts. There are nine substations connected to 
the transmission system having a total rating of 274,100 
kva. in transformers. An interconnection of this com- 
pany’s lines is proposed with those of the Georgia Rail- 
way & Power Company at Lindale, Ga. 

Southwestern Power & Light Company.—lIn the 
Southwest this company controls a group of properties 
which operate together 1,334 miles (2,140 km.) of 
transmission lines from four stations of the Texas 
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Power & Light Company of 23,000 kw., one station of 
the Fort Worth (Tex.) Power & Light Company of 
25,000 kw., and one station of the Dallas (Tex.) Power 
& Light Company of 17,000 kw. All of these are steam 
stations and their total capacity is 65,000 kw. In 1919 
the combined output was 217,775,493 kw.-hr., distrib- 
uted as follows: Residential, 8.1 per cent; industrial, 
61.3 per cent; electric railways, 20.4 per cent; com- 
mercial, 10.2 per cent. The increase in load in 1917 
was 18.4 per cent. This company operates 211.62 miles 
(340 kw.) of steel-tower transmission line at 60,000 
volts. There are 105 substations connected to the 
system having a total rated capacity of 77.338 kva. in 
transformers. 


Interchange of Energy in 
Middle West 


Interconnection Shown to Be a Financial Help—Rates 
at Which Energy Is Exchanged Between Steam Ie 
and Hydro-Electric Plants Vary 


HROUGH the co-operation of the central-station 

companies concerned, the accompanying maps of 
Middle Western States have been prepared to show the 
extent and the possibilities of interconnection in that 
territory. In this instance interconnection is taken to 
mean not only the physical connection between different 
transmission systems but also the consolidation of many 
small properties into one system and the interchange of 
energy between central stations and their large cus- 
tomers. Both the 25-cycle and the 60-cycle light and 
power systems are shown, as are also the 25-cycle trac- 
tion systems which dispose of a large portion of their 
service for light and power purposes. Essentially trac- 
tion systems with 25-cycle transmission, such as those 
of the Ohio Electric Railway Company and the Union 
Traction Company of Indiana, and a number of branch 
lines, have been omitted to reduce the detail. For fur- 
ther data regarding the details of operating voltage, 
plant capacity, etc., reference may be had to the table. 
In addition to these transmission maps and table, typical 
daily load curves are presented showing a comparison 
of operating conditions for a number of systems of 
both eastern and western companies. 

It seems to be the aim of the utilities in this section 
to shut down small or uneconomical plants whenever the 
cost of operating such power stations is materially 
greater than the increased cost of operating larger sta- 
tions at the increased load. Through these savings and 
those which have been made possible by improved load 
factor and greater diversity factor industries have been 
supplied with energy at a lower rate than would other- 
wise have been possible. Interconnection has proved 
one of the most successful methods employed by the 
utilities to fight the rising cost of service to all their 
customers. Industrial consumers have also profited by 
the additional capacity and improved reliability of the 
service made available for their needs. 


EXPENDITURES OF INTERCONNECTED CENTRAL STATIONS 
WILL BE REDUCED 


The public-policy advantages of interconnection have 
been found to carry weight with financial men when 
the companies need funds. Increasing expenditures are 
being made for transmission lines and plants. How- 
ever, managers of interconnected central stations say 
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that their combined power-plant expenditures per kilo- 
watt of customer’s demand will be less than if they had 
continued to operate independently. 

A demand and energy rate is used by practically all 
Middle Western companies in purchasing or exchanging 
energy, but the details vary widely. A guaranteed de- 
mand and minimum load factor is quite common, but 
some companies go one step further and contract for a 
specified demand during stipulated peak and off-peak 
periods. Provision is generally made so that the de- 
mand can be changed on proper notice. 

Interchange agreements have been made to require 
both companies to stand ready to serve each other in 
case of need up to an agreed-upon maximum demand. 
When energy is interchanged the rates charged by the 
two companies are not always on the same basis. For 
instance, some water-power companies pay more for 
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energy they buy from steam electric plants than the 
steam generating companies pay for the hydro-electric 
energy they purchase in exchange. 

All the advantageous interconnections have not yet 
been made, and while many proposed lines are shown on 
the accompanying maps, they do not by any means 
include all of the possible connections which are in the 
minds of central]-station men in the Middle West ter- 
ritory. Nearly every central-station executive is giving 
the matter of interconnection serious thought from one 
angle or another, and it seems that there is no company 





Energy 
Dis- 
Total Principal trib- 
Company Miles of Power uted 
Line in Stations or 
System Location Rating Whole- 
sale 
ILLINOIS 
Commonwealth Edison Co, Chicago 600,000 D. & W. 
Pub. Serv. Co. of No. Ill,.... 600 Waukegan 9,800 D. & W. 
Joliet 20,000 
Oak Park 2,000 
Blue Is. 48,500 
Ill. Northern Utility Co... 500 Freeport 1,000 D. &W. 
Dixon 4,000 
Sterling 1,500 
Cent. Ull..... i — D. & W. 
Pub. Serv. Co. 1,000 Kineaid 6,000 D. & W. 
- ” Mattoon 2,000 
Ill. Traction System........ [600 | Venice 10,000 D. & W. 
Riverton 10,000 
@ Peoria 6,000 
rn Danville i 8,100 
Cent. Ill. Light Co......... i Peoria fl & 30,000 KW. & D. 
So. Ill. Lt. & Pr. Co........ Collinsville’ 2,500 [D) 
Hillsboro Pr 3,750 
Mississippi River Power Co. Keokuk F 128,000 RW.E&JD. 
bro, " 
SEnaee as pe ee 
INDIANA oe = 
° eo ° aw REE eS —— 
Interstate Public Service Co, i Bedford on 9,000" Ww. & D. 
pu > Williams 77% BRB f 8,000 
Ind. & Mich. Elec. Co....... 1156 So. Bend | 14,000 Ww 
Elkhart a 2,000 
ne Berrion Springs | 7,200 
™ f Twin Branch 4} 4,000 
' on Buchanan =“ 2,800 
Ft. Wayne & Northern @ rr 
Indiana Trac. Co........ 150 Lafayette a fF 2,000 W. &D. 
ea@ Fort Wayne’ i, 20,000 ®. 
. 
Ind. Gen, Service Co........ 100 £ Muncie |! “T 20,000 —~'D. 
* Marion ‘_ F 6,500 4™ 
=" Elwood Pr 1,000 PF cn” 
Terre Haute, Indianapolis & a 
‘caster... [325 @ Terre Haute WMMBI11,500 W. & D. 
h B® Indiangpolis 76,000 W. & D., 
=r Lebanon 2,400 W. & D. 
WHE FE Crawfordsville 1,400 W. & D. 
ie 
Wabash Valley Elec. Co..... - Clinton 1,100 
Indiana Power Co. 24 Edwardsport 8,000 W. & Dz. 
e : 
Indiana Railway & Light Co. 18 Kokomo 10,400 D 
~ FE hee be 
IOWA ee 
fowa Railway & LightCo.., 1585 Boon ; 3,000 D. & W. 
Cedar Rapids 30,500 
Iowa Falls 1,125 
Marshalltown 2,800 
Hydro Plants 2,400 
Cont. Gas & Elec. Co.,..... Red Oak 1,800 D 
Omaha 33,000 
Shenandoah 1,650 
Iowa Southern Utilities Co. . 240 Centerville 3,500 D. & W. 
Des Moines Electric Co..... Des Moines 30,000 D. & W. 
Oskaloosa 1,200 
Mississippi River Power Co.. Keokuk 128,000 
Towa Light Ht.. Pr. & Co... . Rockwell City 10,000 W.& D 
Citizens’ Gas & Elec. Co.... Waterloo 12,500 W. & D 
No. Iowa Gas & Elec. Co..... Eagle Grove 1,900 W. & D 
Humboldt 1,100 
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large enough or small enough to ignore its possibilities 
entirely. The development of high-voltage trunk sys- 
tems, while not carried to the extent of other sections 
of the country, is gradually unifying the power resources. 


WATER POWER IN FINLAND. —A recent estimate of 
water power in Finland which within a reasonably near 
future will be available at the shaft of the turbine 
places it at 900,000 hp. There is at least 2,000,000 hp. 
more undeveloped but too remote to be brought into use 
for a long period to come. 


DETAILS OF THE INTRICATE NETWORK THAT SERVES THE POWER REQUIREMENTS 
OF THE MIDDLE WEST 








Energy 
Dis- 
Total Principal trib- 
Company Miles of Power uted 
Line in Station or 
System Location Rating Whole- 
sale 
OHIO 
Dayton Power & Light Co. !25 Dayton 65,000 D 
Ole Pit . eh Fremont 19,000 W. & D. 
hio Power Co...... cone Siameadhe 11000 
Windsor 120,000 
Canton 28,000 
Penn. & Ohio Electric Co... Youngstown 72,000 D 
Union Gas & Electric Co... Cincinnati 110,000  W.&D. 
Newport 6,000 
: lec, Co... Defiance 6,500 W. & D. 
Defiance Gas & Elec. Co ices 3000 
Massillon Electric Co.. Massillon 8,200 D 
MICHIGAN 
Consumers’ Power Co... 1300 Battle Creek 17,500 W. & D. 
Jackson 9,000 
Flint 13,500 
Bay City 1,500 
Mio 5,000 
Five Channels 6,000 
Cooke 9,000 
Foote 9,000 
Kalamazoo 3,000 
Grand Rapids 26,000 
Croton 12,000 
Junction 17,000 
Webber 2,500 
Detroit Edison Co......... 550 Detroit 28,000 
Port Huron 4,000 W. & D. 
MINNESOTA ne 
Northern States Power Co.. St. Croix Falls 18,000 D. & W. 
Cannon Falls 2,200 
Repidan 1,500 
Minneapolis’ 72,000 
St. Pau 8,000 
Coon Rapids 8,000 
Ottertail Power Co......... Fergus Falls 5,000 D 
Fergus Falls epee D 
Cuyuna Range Power Co... Sylvan 1,800 
Pillager 1,800 D 5,000 
Riverton 1,000 
Little Falls Water Power Co. Little Falls 4,400 W. & D. 
St. Cloud Pub. Serv. Co.... St. Cloud 5,500 D 
Great Northern Co....... Virginia 6,000 D. & W. 
Thompson [54,000 
Duluth 3,000 
WISCONSIN : 
Wis. Valley Elec. Co 100 Merrill 1,000 W. & D. 
Wausau 4,000 
Wi i Binnie scot s cae 200 High Falls 6,000 
Green Bay 4,000 W. & D 
Manitowoc 7,500 
Wisconsin FdisonCompany. 350° Milwaukee 80,000 W. & D. 
Racine 25,000 D. & W. 
So. Wis. Power Co.... 62 Kilbourn 6,000 w 
Wis. River Power Co....... 25 PrairieduSac25v 6.000 w 
27 Prairie du Sac 60v_ 10,000 
Wis. Ry. Lt. & Pr. Co...... Winona 11,000 
; 71 Hatfield 5,000 W. & D 
Wis.-Min. Lt. & Pr. Co.... Wissota 45,000 W. & D. 
Chippewa Falls 27,000 
Menominee 1,200 
Cedar Falls 8,000 
La Crosse 4,500 
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Reorganization Program for N. E. L. A. 


Work of New Departments at National Headquarters and 
New Plans for More Effective Functioning of Geographic 


Divisions, 


National Sections and Executive Committee 


By M. H. AYLESWORTH 
Executive Manager National Electric Light Association 


HANGING conditions in the use and regula- 

tion of electricity have brought about an 

immediate need for greater expansion of the 

National Electric Light Association, coupled 
with a definite national program which shall assure the 
continued success of the association as the national 
representative of the electrical industry. For thirty- 
five years the National Electric Light Association not 
only has fulfilled its original object but has courageously 
assumed the ever-increasing duties and responsibilities 
which naturally have accom- 
panied the growth in size, in- 
fluence and importance of the 
electrical industry. 

Following a general survey 
made by the writer at the re- 
quest of the national ex- 
ecutive committee, upon the 
recommendation of President 
Ballard, it was determined to 
undertake a program of ex- 
pansion. In answer to a gen- 
eral letter written to execu- 
tives of all member companies 
came a demand for increased 
service in practical co-opera- 
tion, which resulted in imme- 
diate reorganization of the 
national headquarters staff. 
The new plan called for the 
creation of the position of 
executive manager to direct 
the work of the association, 
including the appointment 
and direction of the head- 
quarters staff, under the su- 
pervision of the president, 
vice-presidents and national 
executive committee. 

The organization at the 
headquarters in New York City has been divided into 
five departments, under the direction of an executive 
manager. The functions of all of these departments 
and of the department of education, with its head- 
quarters at Chicago, are outlined in the paragraphs 
that follow: 


Company Service Department.—The rate book and rate 
research work, which heretofore has been carried on in 
Chicago, has become a part of the centralized organization, 
with Fred W. Herbert, superintendent of the company 
service department, in charge. This department is co-oper- 
ating also with accounting committees and is prepared to 
give service to companies, large or small, in the matter cf 
technical accounting, rates, valuation, production, service 
or other problems. In so doing this department w)]l act 
as a clearing house for information, experience, statistics 
and all such matters, thus giving to small and large com- 
panies alike the advantages of practical development demon- 
strations of the other company members. Already numerous 
inquiries requesting advice on operating matters of a‘l kinds 
have been received. 
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Department of Publicity—This department functions 
under the direction of George F. Oxley as director, who 
will supervise the gathering of educational propaganda nia- 
terial from all parts of the country for dissemination to 
all member companies and to the public. As part of the 
campaign to inform the public on a}! matters affecting the 
electric utilities member companies throughout the country 
will be aided in carrying on this work and in turn will be 
called on for assistance. This department will assist in the 
organization of state committees on public utility informa- 
tion and will act as a clearing house fcr the committees 
already formed and those which will be organized during 
the coming year. The fact is 
recognized that all _ publicity 
problems which are purely local 
in character or extent must be 
handled exclusively by local 
member companies or by state 
associations or geographic divi- 
sions; however, many of the 
problems and conditions which 
confront the electric light and 
power companies are common to 
all and should therefore be han- 
dled through the publicity de- 
partment at headquarters. The 
work of this department includes 
the utilization of the moving- 
picture industry and educational 
work through the medium of 
educational institutions. The 
department of publicity will su- 
pervise the publication of the 
monthly bulletin of the associa- 
tion and will distribute to the 
membership letters of informa- 
tion regarding its activities and 
developments within or affecting 
the industry. 

Engineering Department. — 
Upon the recommendation of the 
Technical Section, approved by 
the national executive commit- 
tee, an engineering department 
will immediately be established 
with W. J. Canada as director. 
A consulting engineer has also 
been retained. This department is about to engage in 
gathering statistics and formulating a program on practical 
engineering problems which today affect the industry, and 
it will deal particularly with inductive interference, the 
safety code and electrolysis. 

Committee Activity—A departmen*t dealing with com- 
mittee activity has been formed and is under the direction 
of A. Jackson Marshall as committee secretary. The service 
of this department is offered to the various committees to 
the end that their work may be co-ordinated, duplication 
of committee activity avoided and continuity of committee 
and section activity assured. 

Accounting Department.—This department is in charge 
of the accounts of the association, as well as the membership 
lists and the mailing of all material to the membership. 

Department of Education—As in the past, educational 
courses will be available through the department of educa- 
tion, headed by Fred R. Jenkins, with headquarters at 
Chicago. The rapid growth of classes in every state of the 
Union is the best illustration of the appreciation of these 
courses by members of organizations of central-station 
companies. 1089 
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May 8, 1920 


A department operating in conjunction with the com- 
mittee on company sections and employees’ clubs is contem- 
plated. The province of this department will %e to assist 
in the organization of company sections and employees’ 
organizations through correspondence, suggestions and field 
work where necessary. 

While the organization at headquarters was being 
perfected the officials of the national association were 
obtaining the views of the representatives of member 
companies in attendance at state association conven- 
tions and geographic division conferences, and by writ- 
ten questionnaires. As a result of this investigation 
@ special committee on reorganization was appointed. 
Its completed plan, visualized by the accompanying 
chart and supported by the proposed constitutional 
amendments necessary to bring about the machinery for 
the organization, will be submitted to the membership 
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ing Canada, as defined and named on the diniuataiittien 
map. The national executive committee may, on (its 
own motion or upon the application of one or more ad- 
jacent geographic divisions, modify the boundaries or 
add. to or subtract from the existing number of geo- 
graphic divisions. 


GEOGRAPHIC DIVISION ORGANIZATION 


The proposed plan provides two methods of geo- 
graphic division organization. With certain geographic 
divisions there exist strong and active state electrical 
associations or state public utilities associations, while 
in others, where no state association machinery exists, 
the geographic division carries on the activities of the 
membership within the division. Thus it will be seen 
that the Northwest Electric Light and Power Associa- 
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PLAN FOR GEOGRAPHIC DIVISIONS APPROVED BY N. E. L. A. HEADQUARTERS 


and will be voted upon at the convention at Pasadena, 
May 18 to 22. 4 : 

On Oct. 1, 1919, there were five geographic sections 
of the National Electric Light Association, composed 
of two or more states, and seven state geographic sec- 
tions. Twenty state electrical or public utilities asso- 
ciations existed which were not affiliated with the 
National Electric Light Association, although the elec- 
tric central-station members of these twenty state 
associations were, with few exceptions, Class A mem- 
bers of the national association. The field work car- 
ried on since Oct. 1 not only has demonstrated that the 
work of the national association should be decentralized 
© a considerable extent and that the country should be 
rganized by geographic divisions, but that there is a 
‘animous demand for the program of the geographic 
sections committee, which provided for the division 
of the country into thirteen geographic sections, includ- 


tion, for example, may continue to hold its annual con- 
vention and its executive conference or committee meet- 
ings without regard to state boundaries, while the pro- 
posed Great Lakes division, for example, composed of 
the States of Wisconsin, Michigan, Indiana and Illinois 
(two of which states had been affiliated with the national 
association as state geographic sections, while the other 
two were unaffiliated), will function through a geo- 
graphic conference, composed of delegates from the four 
state associations, who will select the officers of 
the Great Lakes division and carry on the activities of 
the national association within the boundaries of the 
division, the state associations continuing to function 
in all local matters and, in addition, carrying on their 
activities as integral parts of the geographic division of 
the national association. 

The purpose of geographic division organization is to 
decentralize where possible the activities of the national 
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association and harmonize the work of the state associa- 
tion, geographic division and national association 
through co-ordination of all committee activities from 
the state association, through the geographic division, 
and finally into the executive committee of the national 
association. Where state public utilities associations 
exist, it is proposed that the electric light and power 
branch or division of the state association affiliate as 
part of the geographic division. 

Assistance in financing the geographic division will 
be provided upon budgetary appropriation from the dues 
paid to the National Electric Light Association. The 
needs of each geographic division, in budget form, will 
be presented for approval to the national executive com- 
mittee by the representative of each geographic division 
upon the national executive committee. As the proposed 
plan provides for the elimination of all duplication of 
committee activity, whether in the state association, 
geographic division or the executive committees of the 
national association, it is important to provide a distinct 
line of division in the scope of committees and depart- 
ments of the association. 


Four NATIONAL SECTIONS 


Under the proposed plan there will be four national 
sections: (1) The Public Relations National Section, 
(2) Technical National Section, (3) Accounting Na- 
tional Section, and (4) Commercial National Section. 
In addition to these sections, which are really depart- 
ments of the association, there will be general and 
special committees appointed by the president, whose 
scope of activity will be territorial or national; for ex- 
ample, committees on water-power development, elec- 
trification of steam railroads, electrical resources of 
the nation, general membership and national public 
policy. 

There has been comparatively no activity in the na- 
tional association pertaining to the relationship of the 
central station with the public, and the proposed Public 
Relations, National Section is intended to provide ma- 
chinery for the treatment of all subjects relating to 
management, public policy and relations with the public, 
such as federal, state and municipal legislation and 
regulation; federal, state and municipal taxation; uni- 
formity of laws, principles of valuation and depreciation 
under commission regulation, public information 
through state committees on public utility information, 
public utility financing, including customer ownership 
of securities; municipal ownership, co-operation within 
the industry and all subjects of similar nature which 
heretofore have been handled by other national sections 
and committees of the association. 

It has been further provided that the officers of the 
Public Relations National Section shall be a chairman, 
vice-chairman and executive committee, consisting of 
five members at large, to be elected at the national con- 
vention or national conference of the association, and 
the chairman of the public relations section of each of 
the thirteen geographic divisions of the national 
association. 

Activities of the public relations section within the 
geographic division shall be controlled by an executive 
committee consisting of the chairman of each of the 
state associations’ committee on public relations. The 
membership of the Public Relations National Section 
will consist of the executive officers of Class A member 
companies. 





VoL. 75, No. 19 


The proposed Technical, Accounting and Commercial 
National Sections are substantially the same in char- 
acter and structure as those which exist at present, 
except in so far as their organization is affected by 
automatic representation from state and geographic 
divisions, as now proposed. 

The chairman of each of the four national sections 
will become a member of the national executive com- 
mittee of the association and will present to the national 
executive committee the section program for the ad- 
ministrative year for approvai. 

The Public Relations National Section will be repre- 
sented on the national public policy committee by four 
members of the executive committee of the section, who 
shall be recommended by the chairman of the section 
and indorsed by the chairman of the national public 
policy committee. 


NATIONAL EXECUTIVE COMMITTEE 


The national executive committee of the National 
Electric Light Association will, in addition to the chair- 
man or representative of each of the thirteen geographic 
divisions and the chairman of each of the four national 
sections, consist of nine members at large (three of 
whom shall be representatives of manufacturing com- 
panies), who shall be elected at the national convention 
or national conference of the association, and the fol- 
lowing officers of the National Electric Light Associa- 
tion, president, four vice-presidents and treasurer, who 
shall also be elected at the national convention or na- 
tional conference. 

This method of selection of the members of the na- 
tional executive committee is indeed democratic and will 
result in a more equitable representation from the entire 
country. Under the existing scheme of organization, 
the presidents of geographic divisions are not members 
of the national executive committee but are permitted 
to attend the meetings of the committee and entitled to 
cast a total of two votes, while the chairmen of the 
national sections have not been members of the national 
executive committee, although they have been permitted 
to attend meetings of the committee and entitled to one 
collective vote. 

With one or two exceptions, the geographic divisions 
have either permanently or temporarily organized, and 
thus the machinery to carry out the program for 1921 
and the years to follow is provided, should the program 
receive the official approval of the membership in con- 
vention assembled, 


COMPLETE CO-OPERATION BETWEEN ALL BRANCHES 


The plan of organization provides for complete 
co-operation between all branches of the industry by 
inviting the manufacturer, contractor-dealer and jobber 
to take a definite part in the work of the association, 
but does not contemplate absorption, consolidation or 
abandonment of the national organization of any of the 
different branches of the industry. In other words, the 
entire plan of organization is based upon the co-ordi- 
nation of the interests and activities of the industry in 
the several states of the Union, working through state 
associations where they exist, and thence through geo- 
graphic divisions into the executive committee of the 
national association, so that every member company and 
its individual membership shall have a voice in the pro- 
gram and management of the National Electric Light 
Association. 
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Standardizing Panelboards 


To the Editor of the ELECTRICAL WORLD: 

SIR: We believe that the manufacturers of panel- 
hoards and cabinets need a great deal of education in 
the value of standardization. Panelboards and cabinets 
are still made today according to the individual idea of 
each factory, and the consequence is that no one—archi- 
ect, engineer or contractor—has any standard to follow, 
and. therefore any one in control specifies his own par- 
ticular ideas for an individual job. The result is that 
panelboard manufacturers, instead of running the 
switchboard and panelboard manufacturers’ business, 
are each running a jobbing shop and making up material 
only for every individual job ordered. 

To further the storage of all materials it appears 
to be a good time to agree on standardization along the 
lines pursued by the conservation committees during 
the war. We desire particularly to urge upon our 
competitors in the switchboard, panelboard and steel- 
cabinet business the value of the manufacturers first 
getting together on reasonable standards of design and 
construction and then asking their customers, the 
architects, the engineers and the contractors, to take 
advantage of this work. FRED B. ADAM, 

Secretary Frank Adam Electric Company. 

St. Louis, Mo. 


High-Tension Direct-Current Transmission 


To the Editor of the ELECTRICAL WORLD: 

Sir: The economical limit of alternating-current 
transmission has apparently been reached at somewhere 
around 150,000 volts, since at this point the effective 
pressure of over 200,000 volts at the crest of the wave 
begins to produce corona and other losses which balance 
any saving. If, however, high-tension direct current 
were available, the same line that carries 150,000 effec- 
tive volts with a peak voltage of over 200,000 would 
carry an effective direct-current voltage of 200,000 volts 
with no greater peak voltage. In addition, the direct 
current would all be useful; there would be neither a 
lagging nor a leading current to gum up the service. Cal- 
culations show that high-tension direct current would 
triple the capacity of a line for the same losses. 

There are, however, two problems to be solved. The 
first is as to whether the steady pressure of the direct 
current with its possible electrolytic dangers will cause 
more trouble than the varying alternating-current pres- 
sure. Almost the only data available are the data from 
the Thury lines at 60,000 volts to 70,000 volts. These 
apparently indicate no increase of trouble from direct 
current. That there is no trouble at 60,000 volts attrib- 
uted to the current being direct current instead of alter- 
nating is no proof that trouble would not develop at 
100,000 volts or 200,000 volts, but it is certainly no proof 
that trouble will develop. 

The chief trouble about high-tension direct current 
is the cost of producing it. The Thury system provides 
series direct current by use of several dynamos in series. 
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While the Thury system often works out well on paper 
and while it is occasionally successful in practice, yet 
its use does not spread, and this alone is almost sufficient 
to show that success must be looked for along other 
lines. The trouble with the Thury system is apparently 
inherent in the use of machines of not more than 5,000 
volts, and this, therefore, involves the series system in 
order to obtain the necessary high voltage. 

The problem is to get the high voltage from machines 
of large capacity and to get multiple direct current for 
transmission even if this should be again converted to 
multiple alternating current for distribution. So far 
the production of really high direct-current voltage has 
been limited to the mercury rectifier, or kenetron, and 
to machines designed onthe principle of revolving the 
commutator only, as in the Hulin-Le Blanc machines. 
These, however, have been built commercially only for 
small sizes of 5 kw. or so. 

The problem is: Can they be built in large sizes? 
Some designers say no, but let us consider two things 
in the history of the art. The first is the story that 
when power was first produced by electricity—that is, 
when the first electric motor was shown—some one 
asked, “Can that ever be used practically?” and the 
answer was to stop it with a touch of the finger and say, 
“This will always be a toy.” In the same way the steam 
turbine (invented two hundred years ago) was only a 
toy until designer and machinists showed that it was no 
inherent limit that had kept the steam turbine small 
and that accurate design and workmanship could build, 
first 10-kw., then 100-kw., then 1,000-kw. and 10,000-kw. 
machines. 

For some things there is an inherent limit. We never 
expect to use iron for strength at temperature much 
above 500 deg., nor any material at temperature above 
say 1,500 deg. C. We have no expectation of using volt- 
ages much above 200,000, because at that point the air 
breaks down. We have no expectation of ever getting 
material that will sustain more than 300,000 lb. per 
square inch. On the other hand, we can handle 120,000 
volts alternating current on a peak voltage of about 
200,000 volts, and we can take 120,000 volts alternating 
current and change it to 200,000 volts direct current 
without reaching any limit except in accuracy of design. 

It is true that we do not yet know just how we shall 
do it, just as De Laval and Parsons and Curtis did not 
at first know how the big turbines were ever to be built. 
Our ancestors built muzzle-loading firearms for cen- 
turies until they worked out how to seal the breech, but 
now a 16-in. breech-loading gun is merely a matter of 
mechanical precision. Does it not, therefore, follow that 
the converter to produce high-tension direct current is 
in much the same position today that the turbine and the 
breech-loading gun were two hundred years ago or one 
hundred years ago? 

We don’t know whether direct-current high-tension 
transmission will come in one hundred years or two hun- 
dred years (or perhaps ten years, since when it does come 
it may come fast), but it is pretty sure to come. Already 
designs have been put on paper and some have been put 
into copper and iron, and they have all so far failed. 
We cannot blame the manufacturer for refusing to 
take long chances with but small chances of profit, but 
we can at least predict that high-tension direct-current 
transmission will some day enable a given amount of 
copper to carry about three times the kilowatts that. it 
does now. KASSANDRA. 

Boston, Mass. 
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A Department Devoted to Problems of Installation, 


Distribution of Electrical Energy 


Operation and Maintenance of Equipment for Economical Generation and 


Oil Firing Costs $1,200 Less Per Month 
for Boilers Rated at 1,000 Hp. 


BOUT $1,205 per month in labor was saved on four 
250-hp. boilers by installing fuel-oil burners in 
place of the coal furnaces of the Economy Steam Heat- 
ing & Electric Company, Sedalia, Mo. The former cost 
of firing coal was 14.4 cents per 1,000 lb. (454 kg.) 
of steam, while with oil this has been reduced to 2.4 
cents, giving a saving of 12 cents per 1,000 lb. Regard- 
ing labor this plant formerly used twelve men in three 
shifts of eight hours with four men each. With oil 
firing two men can handle the work, each on a twelve- 
hour shift, and they are perfectly contented with the 
arrangement. The ease of firing as compared with 
the former hand firing of coal has made them willing 
to work the longer shift for the extra money. The 
fuel expense in the installation has remained about the 
same, as oil of 19,000 B.t.u. costs $1.50 per barrel at 
the boiler house, and coal of 9,000 B.t.u. costs $5. With 
this coal the cost of evaporation was 48 cents per 1,000 
lb. Therefore the net saving per 1,000 lb. of steam is 
the 12 cents attributable to labor, or 25 per cent of 
tetal costs. Moreover, other advantages have been 
obtained from the oil fuel, such as ability to obtain a 
higher boiler output and to carry a more fluctuating 
load, lower cost of banking boilers, and ease in keeping 
the heating surfaces clean. 

In making this change during the coal famine in the 
fall of 1919 it was necessary to remove the grates and 
boiler bridge walls and to install the checker work and 
piping. A five-car storage tank, unloading pump, oil 
pump and heater burners were already in place. The 

















total cost charged to making the change is as follows: 
Storage tank, pumps, heater burners, etc.... $550 
PR, Cg MIB ak > 6de sav eed cnn csivasss 250 
Labor, including overhead expense......... 300 
BNR 5545 Womans hos ous Row Wado wee ene $1,100 


Based on these costs, the cost per boiler-horse-power 
is $1.10 for the complete installation. 
Sedalia, Mo. H. A. WOODWORTH. 


Overload Trouble Traced to Loose 
Millivolt Connections 


IRECT-CURRENT ammeters in which there is a 

millivolt circuit taken from an ammeter shunt may 
read low if the millivolt terminals are not properly 
tightened. It can be understood that when a manu- 
facturer measures the wire between the ammeter shunt 
and the ammeter a change of resistance due to a poor 
connection will affect the reading of the instrument 
considerably. At one plant where five exciters were con- 
nected to an exciter bus a loose connection in the milli- 
volt wiring caused one exciter to be overloaded when 
1094 


running in parallel with the other four. The overloaded 

exciter commutator was nearly ruined when the trouble 

was found. The trouble was remedied, however, after 

the commutator was turned down and the loose con- 

nections were properly tightened. L. W. Wyss. 
Iron Mountain, Mich. 


Distance of Boiler from Stack Influenced 
Amount of CO: in Flue Gas 
AREFUL analysis made of the flue gas from boilers 


of the Long Beach steam plant of the Southern 
California Edison Company under the direction of the 


‘ superintendent of generation, R. J. C. Wood, has dis- 


closed the fact that there is a definite relation between 
the location of the boilers with reference to the stack 
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BO/LERS 
BOILERS NEAREST TO STACK HAVE LOW CO; 


and the average CO,. The curve shows this very clearly. 
Those boilers that are nearest the stack have a percent- 
age of CO, considerably lower than those further away. 
This curve -is based on the average daily analysis as 
made by the recording CO, machines which are installed 
on each boiler. Charts covering a period of 125 days 
were averaged to obtain the data plotted. 
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Chart Used with Two Wattmeters 
to Determine Power Factor 


OR quickly determining the power factor of a bal- 

anced three-phase circuit the accompanying chart 
may be used in conjunction with two single-phase watt- 
meters connected to read the total power of the circuit 
they must be connected as A or B in the chart. To use 
the chart values corresponding to the readings from the 
respective meters are marked on the two side scales of 
the chart and a straight-edge is laid across the chart 


Values of W, 


A 
$ 
q 
° 
0 
@ 
z 
5 
> 


W, and We Scales may 


simultaneously be mu/tiplied 
by any Constant. 





CHART FOR FINDING POWER FACTOR FROM TWO SINGLE-PHASE 
WATTMETER READINGS 
through these values. Then the point where this straight- 
edge crosses the diagonal line gives the power factor the 
circuit. In case the readings of the wattmeters do not 
fall within the limits of the side scales, the readings 
may both be divided by any suitable number so that they 
will fit. As an example, say the meter W, reads 20 kw. 
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while W, reads 120 kw. As neither of these values falls 
within the scales, each is divided by 10, giving 2 and 12, 
which fall on the scales and which give a power factor 
of about 0.63. It must be noted that when one of the 
meters reads negative the power factor is below 0.50 
and in using the chart the figures underneath the 
diagonal line must be used. If, in the foregoing 
example, readings of W, had been negative, the power 
factor would be 0.38. 

This chart was drawn with values obtained by use of 
the formula 


W2-+ Wi 
V(We + Wi)? + 3(W2 — Wi)?’ 
which holds in case of two single-phase wattmeters 
connected as shown by the chart on a three-phase 
balanced circuit. 

For determining the average power factor over a 
certain length of time two watt-hour meters may be 
used. Several central-station companies are determin- 
ing the average power factor of customers by this 


method. RUSSELL G. WARNER. 
New Haven, Conn. 


PF = 


Installation Costs of Diesel Engines 


OSTS of four-cycle, four-cylinder engines direct 

connected to three-phase, 60-cycle generators of 80 
kw. to 350 kw. rating, as shown in the accompanying 
table, amount to $125 to $105 per horsepower f.0o.b. 
factory. For the purpose of comparison with the cost 
of other engines the cost per pound may be used in 
addition to the cost per horsepower. The same engines 
which have already been referred to cost from 33 cents 
to 29 cents per pound f.o.b. factory (15 to 13 cents per 
kg.). The figures given in the table were prepared by 
an engine manufacturer in November, 1919, for the use 
of his men in the field. In addition to the cost of the 
engines the cost of the proper-size alternating-current, 
60-cycle generator is given, as are all items of installa- 
tion expense except land, buildings and fuel-shortage 
tanks. A 15,000-gal. (58,000-1) steel storage tank could 
be purchased for $730 f.0.b. the tank factory at the time 
these figures were compiled. Such tanks have been 
installed above ground on concrete saddles at a cost of 





INSTALLATION COSTS OF DIESEL ENGINE-GENERATOR UNIT 


Piso MN chp he oo ow 4 wierd Sivan gl Ree hiv a hid Vis Oe Aw Mamas Lame aed cous can eu 
Kw.-generator 
Wee eG atte ke a oy an 2 oad owes ou ba 0s Ek eee’ Hanh eer eute Ne Sault hee nha mews 
Shipping weight with heavy wheel, lb 
Foundations, cu.yd 


Tentative price engine and standard equipment, f.o.b. factory 

Freight at 50c. per 100 Ib 

Hauling at $5 per ton 

EGRET Being kscickleces oa cocidW dkbas + enlna dh ohms Walaknds «Wea e ea 
Time and expense 
Ds org sk EAE wat WATE EN. 6% Rae E OLE S PO OE CEU AEN OER bal eee cudeun haniedin 

Piping-engine room (estimated) 


Total, engine delivered and erected 


Generator, 2,300-volt, three-phase, 60-cycle, and belt exciter, f.o.b. works 
10 per cent for foundation bolts, pulley, belt, contingencies 
Approximate shipping weight, including exciter, lb 
FrOigte MEU POUT icc < oe cantecda ced ae eRe eo cet kein cd ca tak erdes as 
Hauling and erection (estimated) 


Generator and exciter delivered and erected. ...............00 cc ccececeeeeeeece 
Complete engine generator unit 
Foundations, at $12 per yd 


Total complete unit delivered and erected, including foundations 



































between $1,000 and $1,200 complete. S. N. CLARK. 

Chicago, Il. 

120 165 180 250 365 420 

80 110 120 170 250 350 

300 276 300 257 225 200 

47,100 61,600 61,600 92,000 135,400 200,000 

40 50 50 70 90 120 

$15,000 $19,800 $20,400 $28,750 $40,150 $54,600 

236 308 308 460 677 1,000 

118 154 154 230 339 500 

75 75 75 75 75 75 

475 510 510 600 715 950 

250 300 300 350 400 450 

340 340 340 450 615 830 

$16,494 $21,487 $22,087 $30,915 $42,971 $58,405 

$1,880 $2,125 $2,300 $2,525 $3,085 $4,740 

190 215 230 250 0 475 

(5,500) (7,000) (8,000) 5 (9,500) (12,000) (14,500) 

55 70 80 95 120 145 

100 100 100 150 175 200 

$2,225 $2,510 $2,710 $3,030 $3,690 $5,560 

$18,719 $23,997 $24,779 $33,945 $46,661 $63,965 

480 600 600 840 1,080 1,440 

$19,199 $24,597 $25,379 $34,785 $47,741 $65,405 



















Industrial Applications 


The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





Two-Phase Motor Recommend for 
Three-Phase Operation 


HANGING a two-phase, 220-volt, 40-cycle motor 

to operate on a three-phase, 550-volt, 60-cycle circuit 
without rewinding was a task accomplished during the 
war by a Connecticut shop. This motor was wound 
with seventy-two coils in seventy-two slots connected 
two in parallel for four poles, giving a speed of 1,200 
r.p.m. As the speed was to be the same after the 
change it was found by applying the formula (2 « 60 & 
60 cycle) -- number of poles — r.p.m., that the poles 





TWO-PHASE, 40-CYCLE MOTOR RECONNECTED FOR 
THREE-PHASE, 60 CYCLES 


should be increased to six. There were originally 72 ~— 
4 or 18 slots per pole, and 180 — 18 — 10 electrical de- 
grees per slot. As the throw of the coils was one to 
fifteen or fourteen slots, there were 14 & 10 — 140 
electrical degrees per coil, giving a chord factor of sin 
140 — 2 = 0.94. 

The throw for full pitch with six poles is 72 — 6 = 12 
slots per pole or 180 -——- 12 = 15 deg. per slot. Therefore 
if the coils were not rewound the chord factor with six 
poles would be sin (14 & 15) ~ 2 = sin 210 + 2 = 
0.98. When the windings were connected series-star 
the voltage was (taking into consideration this change 
from two-parallel to series, two-phase to three-phase, 40 
cycles to 60 cycles, four poles to six poles, and 0.94 to 
0.98 chord factor) 220 *K 2 &* (2 + 8) * (60 ~ 40) 
x (4+ 6) & (0.98 + 0.94) 1.73, or 527 volts. As 
this was only 6 per cent below 550 volts, the motor was 
connected in this way and operation afterward showed 
that it did not overheat. CHARLES A. AUBREY. 

Bridgeport, Conn. 


Electrical Energy Consumed in Making 
Yellow Brass 


HE consumption of electric energy under average 

conditions of eight-hour to ten-hour operation is as 
low as 240 kw.-hr. per short ton of yellow brass and 275 
kw.-hr. per ton for red brass in the induction or arc 
furnaces, according to H. M. St. John. In twenty-four- 
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hour operation figures as low as 200 kw.-hr. per ton or 
less have been obtained. Less efficient furnace types use 
from 400 kw.-hr. to 500 kw.-hr. per ton, depending upo:: 
conditions. 


Adjusting Excitation of Synchronous 
Motor for Power-Factor Correction 


O GET the maximum possible corrective effect from 
a synchronous condenser the excitation should be. 
adjusted to the highest value allowable by the field heat- 
ing. If the motor has a separate exciter which can be 
operated at any desired voltage, the most economical 


» operation can be obtained if the motor-field rheostat is 


cut out and the exciter voltage adjusted to give maxi- 
mum allowable exciting current for the motor. Under 
these conditions no waste of power occurs in the motor- 
field rheostat, while any loss in the exciter field rheostat 
will be relatively small. With most modern designs of 
motors, the maximum allowable excitation is obtained 
when the motor-field rheostat is cut out and 125 volts 
is applied to the windings. Marks should be made on 
the dial plates to guide the operator in setting the regu- 
lators at the best position, and sometimes it is even 
advisable to block the regulators so that excessive exci- 
tation is impossible. JAMES DIXON. 
Cleveland, Ohio. 


Motors Thrown on Line for Starting 
in Regrinding Mills 

HROWING the motors directly on the line without 

auxiliary control devices such as compensators, etc., 
has become standard practice in starting the regrinding 
mills of the Michigan copper mines. These mills, called 
“conical” mills in that locality, are used in the second- 
ary process of copper extraction, regrinding the sand 
from the steam stamp mills after it comes from the first 
washing. The grinding is done by loose steel balls in 
the cone-shaped tank, and the motor required to drive 
such a mill varies from 50 hp. for a 6-ft. (1.8-m.) mill to 
75 hp. for an 8-ft. (2.4-m.) mill. Voltages are either 
440 or 2,200, depending on the practice of the company. 
In either case, however, the only control equipment is 
an oil switch with overload trip coils and a low-voltage 
release. In starting a motor the trip coils are made in- 
operative by holding the cores, a suitable holding lug 
being provided for that purpose. This allows the cores 
to be set for close protection under running conditions 
and yet permits starting on the line. In case an am- 
meter is used it is short-circuited with a plug switch 
at the time of starting. 

Men with the copper-mining companies report that 
excellent results have been attained with this method, 
which has been in use for six or more years. The start- 
ing switches have in no case given so much trouble as 
was experienced with control equipment. 
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Methods of Operating Valves by Motor 


ALVES suitable for operation by electric motor 

may be classed as: (1) Valves with conical or 
similar seatings upon which the valve may be jammed: 
(2) Sluice valves, penstocks and similar types, where 
the valve consists of a plate held in guides and operated 
up and down by means of a worm or screw gear. Con- 
sidering valves with seatings, it is possible for a valve to 
become so jammed on its seat that a directly connected 
motor may become seriously overloaded before it moves. 
To overcome this difficulty it is preferable to drive 
through a clutch and use a high-speed motor, enabling 
the momentum of the motor armature to be utilized. 
The clutch may be of the slipping type, so that on 
closing the valve the maximum effort is applied until 
the clutch slips to insure that the valve is tight on its 
seat. 

In opening the valve after the motor is up to full 
speed the clutch is applied in such a way that the mo- 
mentum breaks the static friction and enables the motor 
to open the valve. A simple claw clutch may be used 
with an overload relay trip, or two separate overload 
relays may be used for opening and closing the valve 
respectively. The motor should be compound-wound so 
as to speed up, say 20 per cent, between full load and 
one-sixth full load and thus to obtain full flywheel effect 
of the armature. 

In case the valve plate is lifted vertically the plate 
should be balanced, as the load at opening is in excess 
of that during closing when the weight of the valve 
plate is assisting the motor. A _ series-wound motor 
should be used, and for large unbalanced valves poten- 
tiometer control should be employed for the closing side. 
Limit switches should be provided for both the closed 
and open positions, and in many cases indicating lamps 
are required to indicate the position of the valve. In 
general the motors and control gear have to work in 
damp locations, steam or water usually being present. 
Therefore the motor should have gum-impregnated 
windings and should be at least drip-proof. This also 
applies to the control gear, which should be drip-proof 
with parts well protected against moisture. 

Liverpool, England. MARK MEREDITH. 


Losses Resulting from Use of 
Improper Brushes 


LUSH mica commutators require a brush with suf- 

ficient abrasive action to remove the mica as rapidly 
as the copper is worn down. On the other hand, under- 
cut commutators require brushes with a minimum of 
abrasive effect in order to keep the wear on the com- 
mutator and the power lost in friction as low as possible. 
The use of abrasive brushes on unslotted commutators 
will quickly wear them down and fill up the slots with 
copper dust, resulting in short circuits and burned-out 
armatures. It is obviously impossible to secure a brush 
which will not gradually wear away the commutator, but 
with an abrasive brush operated at 2 lb. per square inch 
(140 gr. per sq.cm.) the loss on the average machine is 
about 24 per cent of its rating. The brush friction 
‘osses on a 100-kw. generator operating at full load ten 
nours per day 300 days per year would therefore cost 
about $112.50 per annum if energy cost 1.5 cents per 
<ilowatt-hour. The major portion of this expense can 
usually be saved on slotted commutators when the 
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proper kind of brush is used and the proper tension is 
maintained. 

A brush pressure of about 1.75 lb. to 2.25 Ib. per 
square inch (125 gr. to 160 gr. per sq.cm.) is generally 
used on slotted commutators under average conditions. 
For elevator and mill type motors, however, 2 Ib. to 3 Ib. 
(140 gr. to 210 gr.) brush pressure is recommended, 
on crane motors 3 lb. to 5 lb. (2.0 gr. to 350 gr.) and 
for railway motors 4 lb. to 7 Ib. per square inch (280 
gr. to 490 gr. per sq.cm.). 

Lubricants are not generally satisfactory for use on 
undercut commutators. The addition of a lubricant 
tends to hold carbon dust and dirt in the slots and 
causes short circuits and burned-out coils. Ordinarily 
the proper type of brush contains enough lubricant. 
This is especially true when graphite brushes are used. 

Cleveland, Ohio. DONALD S. MERTON. 


Number of Wires in Conduit Limited 
by Heating 
HERE a very large number of the smaller-size 
wires are contained in a large conduit and where 
these wires are allowed to carry their full rated current 
for any great length of time the inner wires of the group 
reach a temperature which would soon destroy the instal- 
lation and possibly ignite it. This is the opinion ex- 
pressed in the 1920 report of the rubber-covered wire 
committee (V. H. Tousley, Chicago, chairman) of the 
Western Association of Electrical Inspectors. For this 
reason the committee recommended that not more than 
nine conductors be used in a single conduit when each 
wire carries its full rated current. 

In special cases requiring more than nine wires in 
a conduit the committee recommended that the current 
carried by the wires be limited so that the aggregate 
IR loss would not exceed that of the largest wire per- 
mitted in the particular size conduit under consideration 
when carrying its rated current. These considerations 
will limit the application of the formula in the article 
“Correct Conduit Sizes,’ on page 533 of the ELECTRICAL 
Wortp for March 13, 1919. An illustration of the way 
in which the rule is to be applied is given in the follow- 
ing example: 

According to the formula given in the 1919 report ‘of 
the committee, forty-three No. 14 (2.08 sq.mm.) wires 
could be placed in a 2-in. (50-mm.) conduit. In the 
same size conduit the code allows a 1,000,000-circ.mil 
(506.7-sq.mm.) conductor. This has current-carrying 
capacity of 650 amp. and its resistance is 0.0000108 ohm 
per foot (0.0000354 ohm per meter). The permissible 
IR loss on the conduit is therefore 4.563 watts per foot 
(14.95 watts per meter). The forty-three wires which 
are to be placed in the 2-in. (50-mm.) conguit would 
hence be allowed to carry only that current which would 
give an equal /°R loss in the aggregate. The 4.563 
watts divided by the number of wires (forty-three) 
gives a loss of 0.318 watt per wire. The square root of 
this wattage divided by the resistance of the No. 14 wire 
gives 6.4, which is the current that each No. 14 wire 
would be allowed to carry when there are forty-three 
wires in the conduit. 

These rules apply only to complete conduit systems 
and are not applicable to short sections of conduit used 
for the protection of exposed wiring from mechanical 
injury. These rules are applied in Chicago, where they 
have been found to work out satisfactorily. 








—— 


Central Station Service 


A Department Devoted to Commercial Policy , 
and Management Topics, Including Methods of Increasing the Use 
of Electric Light, Power and Heat 





Twenty-seven Systems Each Had an Out- 
put of 400,000,000 Kw.-hr. in 1919 


N 1915, when operating conditions and the demand 

for energy were still on a normal peace basis, there 
were but nine generating systems having a yearly 
output of more than 400,000,000 kw.-hr., while in 1919, 
when demand for energy had returned again to a 
peace basis, there were twenty-seven systems whose 
yearly output exceeded that figure. This information 
is reflected in the tabulation on page 1099 of this issue, 
which gives the peak load, date of its occurrence, 


yearly kilowatt-hour output and load factor of the, 


largest generating systems in America for 1917, 1918 
and 1919. Statements by officials of the power com- 
panies which have been made in transmitting the data 
for the past year reflect a steadily increasing demand 
for energy which they are finding some difficulty in 
satisfying. 

Companies operating in various sections of the 
United States and in Canada are experiencing a power 
shortage. In commenting on this situation, F. A. 
Gaby, Toronto, Ontario, chief engineer of the Ontario 
Power Company of Niagara Falls, writes: “As to the 
power situation in the Niagara district, a serious 
shortage still exists. The recovery of industry since 
November, 1918, has been phenomenal, some 80,000 
hp. previously used by munitions plants being 
absorbed entirely in the manufacture of other prod- 
ucts. We have on hand requests for the delivery of 
about 45,000 hp., and at a conservative estimate, 
100,000 hp. will be required to meet the growing 
demand.” 

John L. Harper, vice-president and chief engineer 
of the Niagara Falls (N. Y.) Power Company, states 
that although that company has put in operation the 
three 32,500-kva. units in the new extension of its 
plant No. 3, there is still a shortage of supply which 
will not be met even by total rating of these new units. 
“Should legislation make possible further advances in 
development,” writes Mr. Harper, “it would probably 
require five years’ constant construction work on the 
American side to place ourselves in position to meet 
the requirements for power delivery.” 

“The power situation is very active,” writes F. J. 
Sill, superintendent of distribution of the New Eng- 
land Power Company, which has an extensively inter- 
connected hydro-electric and steam system. “All of 
the present power users are increasing their load, 
and the company is not in a position at the present 
time to take on a load greatly in excess of that already 
contracted for.” 

Companies operating in New York, Chicago, Phila- 
delphia, Detroit, Pittsburgh, Newark and Brooklyn, 
where a highly diversified load is served, show con- 
sistent growth in output. Many companies which at 
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the beginning of the year anticipated a serious falling 
off due to loss of power load in munitions plants find 
that their output has materially increased. They have 
accounted for this largely by the fact that a large 
number of comparatively small power users were 
added, isolated plants being abandoned in favor of 
purchased power. In addition to this, not a small 
percentage of increased output is due directly to 
increases in residential demands and commercial 
lighting business. 

Hydro-electric companies in California have been 
seriously affected by water shortage, necessitating 
a larger proportion of steam generation. In the 
Northern and Northwestern States, where operating 
companies supplied comparatively few munitions 
plants, the increase in output shows a natural and 
healthy growth. Regarding conditions in that section, 
W. N. Ryerson, general manager of the Great Northern 
Power Company, Duluth, Minn., says: “We did not 
undergo rapid expansion in this section, but have ex- 
perienced a steady growth in our business, which, if 
anything, has been more marked since the signing of 
the armistice.” 

It is evident from an examination of the output of 
the various systems during the past three years that 
there is a general and rapid increase in the demand 
for energy, and the shortage of power in many locali- 
ties emphasizes the urgent necessity for the construc- 
tion of extensions to existing stations and the build- 
ing of new plants where the ultimate rating of present 
stations has been reached. This is true in Canada 
as well as in the United States. Julian C. Smith, vice- 
president of the Shawinigan Water & Power Company 
at Montreal, says: “The Province of Quebec has en- 
couraged the development of water powers, and as a 
result we were able at the beginning of the war to 
take care of the situation so that in this district there 
was no power shortage throughout the whole of the 
war. We feel now that the time has come to look 
forward to new developments, and soon, with the 
gradual improvement in financial conditions and the 
lessening of the industrial unrest, the new water- 
power projects will have to be carried out.” 

This year the table includes the outputs of electric 
railway companies generating over 100,000,000 kw.-hr. 
annually. <A large amount of energy in some cases 
is purchased from power companies whose outputs are 
already reported in the table, therefore only those rail- 
way companies generating over 100,000,000 kw.-hr. in 
their own plants are reported. The total energy gener- 
ated in 1919 by the forty-seven lighting and power 
companies included in the table was 24,862,460,942 kw.- 
hr., or 64,4 per cent of 38,559,000,000 kw.-hr., the 
total annual output of all central stations during the 
year. The total energy generated in 1919 by the eight 


railway companies was 2,473,098,444 kw.-hr. 
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Generators, Motors and Transformers 


The Alternating-Current Commutator Motor—B. G. 
LAMME.—The alternating-current commutator motor 
has been developed principally for the purpose of ob- 
taining adjustable or variable speeds. In general con- 
trol of speed with the alternating-current induction 
motor implies variable or adjustable frequency in some 
form, and this in turn involves a commutator of some 
type. The simplest method, according to the author, 
for viewing both alternating-current and direct-current 
commutating problems is to consider primarily the 
actual emfs. short-circuited by the brushes and the 
resistance in the short-circuited paths—that is to say, 


the problem of commutation is largely one of the per-, 


missible amount of short-circuited current. The author 
contends that the commutation problem in alternating- 
current motors is the same as for direct-current when 
all emfs, are taken into account. The major part of the 
paper covers the consideration of the different emfs. 
which should be taken into account in the various types 
of alternating-current commutator motors, and it is 
shown in a general way that the emfs. involved in speed 
control also appear in the commutation problem. In 
the latter part of the paper certain general conditions 
of commutation and brush operation are treated and 
some figures are given for comparison of alternating- 
current and direct-current commutating limits—Journal 
A. I. E. E., March, 1920, 


Analysis of the Performance of Alternating-Current 
Machinery by Means of Vector Locus Diagrams.—LEON 
OTIS-CHEVALIER.—Certain developments in complex al- 
gebra lead the author to a number of theorems of high 
generality concerning the form and character of the 
performance diagrams for alternating-current machin- 
ery of various types. In this theory neither parasitic 
effects due to saturation nor iron losses is taken 
into consideration. As examples of the practical appli- 
cation of the vector locus analysis the cases of a single- 
phase series motor and a polyphase induction motor are 
treated. These cases are characterized by the well- 
known circular diagrams. The Latour compensated re- 
pulsion motor, which: leads to the loci of parabolic and 
inversed parabolic form, is also discussed.—Revue Gé- 
nérale d’Electricité, March 6 and 13, 1920. 


Lamps and Lighting 

Glare Measurements.—WARD HARRISON.—Data are 
presented showing the range of agreement in opinion 
among a number of observers as to the glare from bare 
lamps and other more diffuse light sources in compari- 
son with a reference source of variable intensity. The 
practicability of a rough classification of lighting instal- 
lations into groups according to the sensation of glare 
as registered by small instruments based on this method 
of comparison is discussed.—Transactions Illuminating 
Engineering Society, Feb. 10, 1920. 
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A Photoelectric Photometer—ARTHUR H. COMPTON. 
—In this paper the difficulties are reviewed which here- 
tofore have prevented the use of the photoelectric cells 
in routine photometry. The use of a thermionic ampli- 
fier to increase current readings is suggested, also a 
filter to reduce the proportion of blue light and render 
the indications proportional to the photometric value. 
With such equipment lamps are compared by varying 





ARRANGEMENT OF THERMOELECTRIC CELL FOR PHOTOMETRY 


their distances to the cell until the deflection of the 
galvanometer is the same as that given by the standard 
lamp. In the illustration the amplifier is indicated by 
CGF and the inner electrode C is used as the photo- 
sensitive cathode.—Transactions Illuminating Engineer- 
ing Society, Feb. 10, 1920. 


Generation, Transmission and Distribution 


Savings Due to Economizer.—R. G. BOHN.—Methods 
are given for éalculating the heat transfer, final tem- 
peratures of water and gas and the net savings effected. 
—Power Plant Engineering, April 1, 1920. 

The Electrical Problem of Victoria.—In 1918 a com- 
mittee was appointed by the government of Victoria, 
Australia, to formulate advice regarding the use of 
brown coal for power and other purposes. This com- 
mittee recommended that the brown-coal deposits at 
Morwell should be utilized to generate electrical energy 
and that the current should be transmitted to Melbourne 
for distribution. At present coal from New South Wales 
is imported into Victoria to the extent of about 450,000 
tons per annum, and it is suggested that this quantity 
should be displaced by the use of electrical energy gen- 
erated from brown coal. After a careful consideration 
of the problem the commissioners have arrived at the 
following conclusions: (1) That the necessary steps 
should be taken to inaugurate a state scheme for the 
supply of electrical energy; (2) that as a nucleus of such 
scheme the Morwell brown coal field should be opened up 
and a powerhouse established of a capacity of 50,000 kw. 
for burning it; (3) that the scheme be undertaken with 
a view to operation early in 1923; (4) that the consid- 
eration of hydro-electric power schemes be deferred 
until further investigations. Other recommendations 
cover the problems involved.—Electrical Times, March 
11, 1920. 
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Traction 


Electrification of Steam Railways——M. SEMENZA.— 
Previous to the war the electrification of steam railways 
in Italy was justified by the necessity of improving the 
traffic of some lines, too expensive for steam traction, 
or of increasing the traffic of others which had reached 
their maximum development with steam traction. After 
the war, however, a supplementary reason arose to 
justify the electrification, namely, that of limiting so 
far as possible the use of coal. The author shows 
how this economy can be obtained and what type of 
electric locomotive should be employed. His conclusion 
is in favor of the direct-current system of traction.— 
Science Abstracts, Section B, Dec. 30, 1919. (Abstracted 
from Elettrotecnica, Sept. 15, 1919.) 

Modern Practice in the Construction and Maintenance 
of Rail Joints and Bonds in Electric Railways.—E. R. 
SHEPARD.—This revised edition of a paper already pub- 
lished on the subject contains an appendix with descrip- 
tions of recent improvements in the field of rail bonds 
and joints not contained in the former article-——Techno- 
logic Paper No. 62, U. S. Bureau of Standards, Feb. 
9, 1920. 


Installations, Systems and Appliances 


Automatic Control for Motors Driving Pumps and 
Compressors.—B. W. JONES.—In the use of direct- 
current motors, squirrel-cage and slip-ring induction 
motors and synchronous motors for pump and com- 
pressor drive there are about eighteen variations in the 
systems employed for automatic control. Usually the 
direct-current motors are started on series resistors 
which are automatically short-circuited when the motor 
reaches a given speed. The author recommends the use 
of starting compensators for all alternating-current 
motors in this field and states that in practically every 
instance a-simple one-point automatic compensator will 
give just as satisfactory results as a more complicated 
multi-point type. Wiring diagrams are given of auto- 
matic-control panels for a number of representative 
cases using motors of different types. Pressure regu- 
lation is usually accomplished by aid of a diaphragm, 
which, in a direct-current shunt motor, causes resistance 
to be cut into the field circuit when the pressure drops. 
Reversed action is desired when the motor is running a 
stoker. The diaphragm then is working from the forced- 
draft pressure, so that when the draft is increased the 
stoker increases in speed.—Power, March 30, 1920. 

Electric Motors for Coal Mining—FRANK BROAD~ 
BENT.—In this article the author deals with means of 
increasing the output of the coal fields. He points out 
that this involves increased handling and transport 
facilities and a general speeding up of all other oper- 
ations, including pumping, ventilating, hauling, winding, 
picking, screening, etc., and for all these purposes elec- 
tricity is not only the most convenient but also the most 
economical method of driving.—Beama, January, 1920. 


Electrically Driven Hoists —FRASER JEFFERY.—Un- 
balanced single-drum hoisting and the more efficient 
balanced hoist employing a second cage or counter- 
weight are considered. The character of load imposed 
by different types of hoist and different hoisting depths 
is shown by means of curves. It is said that the slip- 
ring induction motor is usually applied to this service. 
Details of electric braking and a comparison of full 
magnetie and liquid control are included.—Power, Feb. 
24, 1920. 
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Electrophysics and Magnetism 

Synthetic Electric Furnace Cast Iron—Cu. A. KEL- 
LER.—A description of the development in France dur- 
ing the war of electric furnace processes for converting 
steel turnings from munition plants into low-carbon 
cast iron, high in silicon and low in sulphur and phos- 
phorus, for the production of cast-iron shells. Several 
types of furnaces were used, and the method was varied 
according to whether very low sulphur or very low phos- 
phorus, or both, were desired.—Paper presented before 
American Electrochemical Society, April 10, 1920. 


Telegraphy, Telephony and Signals 

The Audion Oscillator—R. A. HEISING.—The author 
covers the theory and operation of audion oscillator cir- 
cuits, embracing phase relations in various circuits, 
frequency of operation, simplication of complex circuits 
and the behavior of oscillators as a function of the many 
variables. Vector diagrams are given of the phase rela- 
tions in several simple circuits. The similarity of more 
complicated circuits to the simple ones is illustrated, and 
the method of determining the mode of operation of 
these complicated circuits by resolving them into simple 
ones is given.. A series of curves shows the behavior of 
an oscillator as the six independent variables in the cir- 
cuit are varied, and a method of quickly and easily ad- 
justing a circuit to its proper working condition is 
pointed out.—Journal A. I. E. E., April, 1920. 

Determination of Damping and Frequency in Triode 
Circuits—BLONDEL and LAVANCHY.—Some time ago A. 
Blondel published (Journal de Physique, July 1919) a 
general method for analyzing triode oscillator problems. 
This method consists briefly in a discussion of the 
“characteristic equation” derived from the differential 
equations of the system. Use is made of a certain 
general theorem, due to Hurwitz, regarding the condi- 
tions of existence of any root with a positive real com- 
ponent such as would correspond to an oscillation with 
increasing amplitude. In the present communication a 
résumé of this method is given, and as examples of the 
technical application of the analysis a number of prac- 
tically important circuits are treated. The theory is 
flexible enough to embrace not only what Blondel calls 
the exolian condition—.e., when the reaction is just big 
enough to maintain steady oscillations of very small 
amplitude—but it permits also the computation of the 
damping of the system when these conditions are not 
reached.—Revue Générale d’Electricité, Dec. 20, 1919. 


Miscellaneous 
Oil as a Fuel from the Producer’s Viewpoint.—HENRY 
THOMAS.—The world’s production of petroleum in the 
year 1918 was 514,208,715 barrels of 42 gal., produced 
by the following countries in the order of their quantity 


as reported by the United 
United States... .355,927,716 


States Geological Survey: 
Japan and For- 


MORIOO): iis cKiss: do a’ 63,828,327 mosa ......... 2,449,069 
Re. ceWiitwsss 40,256,182 Egypt .......... 2,079,750 
Dutch East Indies 12,846,265 Trinidad ........ 2,000,000 
HOMGUIM Fitiw es. < 8,730,235 Argentina ...... 1,321,315 
PE a aewen ads 8,000,000 Germany ........ 711,260 
a | ee eee ee 7,200,000 Canada ......... 304,741 
CIO 6 08S Uelea 5,591,620 Venezuela ....... 190,080 
Peiscislavvees RUCG IES TER wei ccccccces 35,953 


The author discusses the use of petroleum as a fuel 
and oil-burning equipment both for marine and power | 
plant use—Journal Engineers’ Club of Philadelphia, 
February, 1920. 
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continue to improve in general, 

although some distant locali- 
ties in the South and the West have 
not benefited so far to any extent. 
Freight shipments in Chicago and 
the East are much better than here- 
tofore, and the general belief is that 
all delayed freight now en route will 
be delivered to jobbers within the 
next few weeks. 


bs RANSPORTATION conditions 


DuRING the past week one jobber 
in the metropolitan district received 
two cars of pipe and one car of flex- 
ible armored conductor from the 
Pittsburgh district, thus indicating 
that of the materials most badly 
needed some are commencing to come 
through in good quantity. 


HEAvy demands for pipe, armored 
conductor, wire and porcelain for 
suburban building in all sections is 
reported, with a question as to 
whether shipments will continue to 
arrive in sufficient quantity to keep 
the building program going. So far 
immediate needs are being met. 


ONE LINE of switchboxes has ad- 
vanced 3 cents on each, and annun- 
ciator wire has been marked up 5 
per cent by at least one large manu- 
facturer. In addition, fittings for 
flexible armored conductor have been 
advanced by several manufacturers. 


LOcAL stocks of pole-line materials 
are almost gone. Mills have plenty 
of cross-arms, but they cannot move 
them. Several carloads are en route 
to jobbers. 


IT IS EXPECTED that books for 
third-quarter ordering of electric 
sheets are about to open, with little 
additional capacity over that of the 
first half year. No let-up in volume 
of ordering is expected. 


FROM the present rate of order- 
ing, electrical manufacturers will 
hang up new records this year. Busi- 
ness coming in is in excess of pro- 
duction capacity. Car shortage is 
backing up shipping schedules. 


THERE will be no Chicago Electric 
Show in October of 1920 as had been 
planned, it being deemed poor busi- 
ness judgment to project a show 
just before the presidential election 
and at a time when business condi- 
tions in the country are so uncertain. 


THE NEW Court of Industrial Re- 
lations established in Kansas has 
been declared constitutional by Judge 
Curran of the district court before 
which its legality was questioned. 


NOTICEABLE progress in the indus- 
try and in its service to the public 
is announced in the second annual 
report of the advisory committee of 
the California Electrical Co-opera- 
tive Campaign. 


ELECTRICAL WORLD 


EVENTUAL success in fabricating 
ships by electric welding instead of 
riveting was confidently prophesied 
by speakers at meetings of the Phila- 
delphia Section, A. I. E. E., and 
the American Bureau of Welding. 


L. K. SHERMAN, president of the 
United States Housing Corporation, 
has been nominated for president of 
the American Association of Engi- 
neers, which convenes in St. Louis 
on Monday. 


News 
in Brief 


SUMMARY 


of Important Happenings 
in the Industry 
During the 
Week 





A SPECIAL session of the South 
Dakota Legislature is to be convened 
this month which will consider the 
proposal of the water-power commis- 
sion of the state to dam the Mis- 
souri River for the purpose of fur- 
nishing hydro-electric power to the 
cities of the State and possibly also 
to Sioux City, Iowa. 


TO PROMOTE the safety movement 
public utilities of New York State 
and Pennsylvania are organizing a 
“no accident week,” to be observed 
during June 7-12 in industrial and 
manufacturing plants. 


THE ANNUAL convention of the 
National Electric Credit Association 
will be held in New York City on 
June 17 and 18, with papers and dis- 
cussions in which delegates from 
various cities and sections will par- 
ticipate. 


APPRAISAL and valuation, power 
and combustion topics and the new 
elevator code will be discussed at the 
spring meeting of the American 
Society of Mechanical Engineers, to 
be held in St. Louis, May 24-27. 


NEW JERSEY will receive this year 
from her franchise tax on public 
utility companies nearly $4,000,000, 
or approximately $1,000,000 more 
than last year. 


THAT the electrical industry de- 
pends upon engineers for its com- 
mercial success was impressed upon 
undergraduates in a talk by Richard 
H. Riee of the General Electric 
Company before the Harvard Engi- 
neering Society. 
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TEN RECOMMENDATIONS for the 
guidance of electrical manufacturers 
who desire to exhibit at electrical 
shows and for the organization of 
such shows have been issued by the 
Electrical Manufacturers’ Council. 


A LOW-PRICED double-base device 
which allows simultaneous use from 
one socket of both a-lamp and an ap- 
pliance has been developed by E. O. 
Schweitzer, chief testing engineer 
of the Commonwealth Edison Com- 
pany, Chicago. 


AMONG resolutions passed by the 
United States Chamber of Commerce 
at its Atlantic City convention were 
one condemning the embarkation of 
the government in businesses that 
can be successfully conducted by pri- 
vate enterprise and one advocating 
the further development of the Bu- 
reau of Foreign and Domestic Com- 
merce. 


ORGANIZATION of the Council on 
Industrial Relations for the Elec- 
trical Construction Industry in the 
United States and Canada has been 
effected between the manufacturers 
and the brotherhood. 


TO PERMIT a day’s stop-over at 
Albuquerque, N. M., to view the 
Grand Canyon, the time for the de- 
parture from New York of the 
N. E. L. A. “Blue Special” has been 
advanced twenty-four hours, and 
the train will leave’ Thursday, 
May 13, arriving at Albuquerque on 
Sunday and at Pasadena Tuesday, 
May 18. . 


HyYDRO-ELECTRIC plants which will 
effect a saving of $2,000,000 annually 
in fuel-oil costs alone are to be 
financed by the Pacific Gas & Elec- 
tric Company, which is _ issuing 
$10,000,000 five-year gold notes at 7 
per cent to meet the cost of con- 
struction. 


IN A SUIT against the Quebec Rail- 
way, Light, Heat & Power Company, 
carried to the Judicial Committee of 
the British Privy Council, that body 
found the company negligent in that 
it had not grounded distribution lines 
which broke in a storm and caused 
fire to destroy customers’ houses. 


CHANGES made in the water-power 
bill by the Congressional conferees 
eliminate the provision that an en- 
gineer officer should be executive 
secretary of the federal commission, 
strike out the clause giving the gov- 
ernment the option of redeeming 
sites where licenses are transferred, 
change to 100 hp. the maximum 
amount of capacity for which a li- 
cense may be issued without charge 
to states and municipalities, change 
the language relating to charges, and 
strike out the provision that sever- 
ance damages are not to exceed the 
actual expenses for maintenance. 
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Technical, Commercial and Manufacturing Fields With Announcements and 
‘Reports of Association Meetings and Conventions 





Utilities Ask for 12 Per Cent Return 
Plus 4 Per Cent Reserve 


*THE difficulties of public utilities in raising money 

were ascribed primarily to politics, then to the high 
price of money, inadequate net earnings and lack of 
confidence on the part of the investing publie:- by leading 
bankers and utility executives of Illinois at hearings 
held in Chicago on April 29 and in Springfield on May 
3 before the full Public Utility Commission of the 
State. It was said that by the end of next year the 
Chicago utilities will need about $80,000,000, and the 
down-state companies will need almost as much more. 
new capital for essential 
betterments and improve- 
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turn to provide what investors consider an adequate 
margin of safety after all operating, depreciation, divi- 
dend and interest charges have been met. Furthermore 
the relief given to a utility in financial straits is usually 


so long delayed that investments in the property are 
often put in jeopardy. 





Water-Power Conference Report Passes" 
House with Large Majority 


DOPTION of the conference report on the water- 
A power bill was carried by the House of Represent- 
atives by 259 to 30. The large vote in the House is 
regarded as an indication 
that the Senate will adopt 


ments. Edgar S. Bloom, 
of Chicago, president of 
the Central Union Tele- 
phone Company, said that 
it was impossible for the 
utility companies to com- 
pete either in the money 
or the labor market with 
unregulated concerns, and 
Chairman J. H. Wilker- 
son of the commission 
said that the utility com- 
panies were facing what 
was generally conceded 
to be a serious situation. 
Utility companies which 
are among the strongest 
financially cannot get 
money without paying 9 
per cent and then they 
must earn more. At the 
Springfield hearing W. H. 
Sawyer of the East St. 
Louis Light & Power 
Company said that public 
utilities must earn a 12 
per cent rate of return 
and that they should earn 
a 4 per cent reserve in 
addition. It was the evi- 
dent desire of the com- 
missioners to find out 
why the public invests in 
industrial companies in 


The Big Pasadena Convention 
in a Nutshell 


Convention -opens in the Hotel Huntington, 
Pasadena,.Cal.,.Monday. evening, May 17, with the 
president’s~ reception; first general session the fol- 
lowing morning. 

Four general sessions, one each morning for the 
first four days of the convention, and eight after- 
noon sectional meetings, two in one afternoon and 
three each in two other afternoons, together with 
ten committee meetings, comprise the business 
program. 

Entertainment features for every day and every 
evening have been arranged. 

During the business sessions there will be eleven 
addresses of fifteen minutes each. 

There will be eighty-one reports and papers 
presented. 

The full text of fifty-three of these papers and 
reports has been printed. 

These reports and papers average seventeen 
printed pages, 8 in. x 104 in., or a total of 901 
pages. 

Each page contains 120 lines, averaging nine 
words each, or a total of approximately 900,000 
printed words, exclusive of space occupied by cuts 
or graphs illustrating the reports or papers. 

Two special trains will leave the East for the 
convention and one from the Pacific Northwest, and 
special cars will go from Illinois, Missouri, Kansas, 
Nebraska and Texas. 

More than 2,950 reservations have been made, in- 
dicating an attendance of 3,500 to 4,000. 

Every large central station in the country will be 
represented. 





the report by an even more 
decisive majority. 

A summary of the 
changes made by the con- 
ferees in the bill follows: 

Instead of an engineer 
officer as executive secre- 
tary of the ‘ederal power 
commission it was pro- 
vided that the commission 
“may” request the serv- 
ices of an engineer officer 
whose duties would be 
prescribed by the commis- 
sion. 

In the definition of 
“navigable waters” slight 
changes were made in the 
wording to indicate that 
interruptions by falls or 
shallows would be “be- 
tween the navigable parts 
ofsuch streamsor waters.” 

In that portion of the 
law providing for the. de- 
termining of the net in- 
vestment of a licensee in 
any project, the conferees 
inserted the word “legiti- 
mate” in defining the 
costs. 

The conferees struck 
out entirely the proviso 
with regard to securing 


preference to public utilities and what corrective meas- 
ures could be employed by the regulating body to induce 
capital to flow into the public utility field. The wit- 
nesses gave as two of the reasons that public utilities 
are used for the aggrandizement, of politicians and are 
not given the support they deserve by the daily press. 
Utilities are not allowed to earn a sufficient rate of re- 


the consent of the Indian tribe and also struck out the 
provision that the commission is to investigate the util- 
ity of tunnels in studying storage and conservation. 

The Potomac power development was eliminated. 

In the matter of transferring licenses the provision 
that the United States was to have the option to redeem 
such sites was stricken out. 
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In the matter of charges the conferees eliminated the 
language appearing in the bill and provided that the 
licensee shall pay charges to the United States until the 
states shall make provision for preventing excessive 
profits or for the expropriation-thereof to themselves, or 
until the period of amortization as provided is reached. 

The conferees changed to 100 hp. the maximum 
amount of horsepower capacity for which a license may 
be issued without charge to states and municipalities. 

The entire paragraph (j), regarding discrimination 
in favor of any municipality as against other users, was 
eliminated. 

In regard to the construction of locks to maintain 
the needs of navigation the conferees provided that the 
commission “may grant the application with the pro- 
vision to be expressed in the license that the licensee 
will install the necessary navigation structures if the 
government fails to make provision therefor within a 
time to be fixed in the license.” 

The provision that severance damages are not to 
exceed the aggregate actual expenses or loss for main- 
tenance, etc., was stricken out. 

Section 17 of the bill, pertaining to distribution 
charges, was rewritten. 

The law providing for the Newlands waterway com- 
mission was repealed, as had been provided in the House 
bill. The Senate amendment to the waterways com- 
mission proposal was stricken out. The conferees also 
struck out the final paragraph of the Senate bill, provid- 
ing for non-interference with river and harbor projects. 





New 300,000-Kw. Station of Unique 
Design for New York City 


O MEET the growing requirements for electric 

service in New York City the United Electric Light 
& Power Company will construct a generating station 
of 300,000 kw. ultimate capacity. Approximately six 
acres of land situated on the East River between 132d 
and 134th Streets, in the Bronx, have recently been ac- 
quired by the United company on which it will erect 
the new plant, to be known as the “Hell Gate station.” 
Present plans provide for steam pressure of 250 lb. 
(17.5 kg.) at the turbine throttle and approximately 
200 deg. normal superheat. 

Departures from the usual central-station design are 
found in the plans of the new station: The turbine 
room will be built along the river front and the boiler 
house immediately adjoining. This will eliminate the 
massive and costly construction work involved in build- 
ing the conventional type of intake tunnel. The inlet 
pipes for the circulating pumps will practically have 
the suction ends in the river. Stationary screens will 
extend approximately the full length of the station and 
will provide enormous screening area in comparison 
with older type stations. The discharge tunnel will 
be built as part of the foundation work and opened to 
the river at each end instead of having only one dis- 
charge opening as is usually the case. Provision is 
being made for storing coal immediately adjacent to 
the station and a flexible coal-handling equipment will 
be installed. A building adjoining the main station -vill 
provide adequate quarters for offices and employees. 


The construction of the bulkhead and wharf has-been. - 


started, and it is expected that the station will be placed 
in operation during the fall of 1921. A more ccmplete 
description will be given in the ELECTRICAL WORLD later. 
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‘High Special Service Record for Society 
‘for Electrical Development 
N SPITE of all handicaps the Society for Electrica] 
‘Development rendered more special services to mem- 
bers during the past year than in any previous year, 
according to the statement of J. M. Wakeman, genera] 
manager, in his report at the society’s annual meeting, 
held in New York at the Engineers’ Club on Tuesday, 
Almost every member called for such service during the 
year, it was stated. Particular attention was called to 
the work of the society in the education of the public. 
The following directors were elected to serve four 
years each: W. W. Freeman, E. W. Rockafellow, L. A. 
Osborne, Earnest McCleary and James H. McGraw. At 
the board meeting, held immediately after the annual 
meeting, a budget for the ensuing year was decided 
upon, which provides for carrying on all the work of 
the society, including an “electrical Christmas” cam- 
paign. 
The following officers were elected: President, W. W. 
Freeman; vice-presidents, Anson W. Burchard, Joseph 
E. Montague, Fred Bissell, James R. Strong and J. 
Robert Crouse. General Manager J. M. Wakeman and 
Secretary-Treasurer James Smieton, Jr., were reap- 
pointed. Charles L. Edgar accepted appointment as 
chairman of the executive committee and announced his 
intention to call bi-monthly meetings of this committee 
to give close attention to the important matters coming 
up for consideration and obtain for the electrical indus- 
try the full benefit of the great work the society is 
carrying on. The other members appointed upon the 
executive committee were Joseph E. Montague, L. P. 
Sawyer, W. D. Steele, E. W. Rockafellow, Fred Bissell, 
James R. Strong, Fred B. Adam and J. Robert Crouse, 
with President Freeman a member ex officio. 


Industrial Relations Council of Brother. 
hood and Contractors Effected 


RGANIZATION of the Council on Industrial Re- 

lations for the Electrical Construction, Industry 
in the United States and Canada was effected by the 
representatives of the National Association of Electri- 
cal Contractors and Dealers and the International 
Brotherhood of Electrical Workers at a meeting held 
in New York on April 30. While the primary purpose 
of the two member organizations is to remove causes 
of friction and dispute, the council conceives its prin- 
cipal function to be that of study and research so that 
it may’act with the fullest knowledge of the causes and 
so that it may secure the largest possible measure of 
genuine co-operation between the member organiza- 
tions, and generally between employers and employees, 
for the development of the industry as a servant to 
society and for the improvement of the conditions of 
all engaged in it. 

The council consists of five members from each orgat- 
ization. These members may be withdrawn on four 
months’ written nctice. All meetings of the council, 
it is provided, should be open to the public. The coun- 
cil shall interpret the declaration of principles adopted 
by the two member organizations. 

‘In the adjustment of disputes the council is pledged 
to adopt the following procedure: 


When a dispute arises which cannot be adjusted by the 
existing local machinery, and notice to that effect is I 
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ceived by the secretary of the council fiom either of the 
parties to the dispute, the secretary of the council after 
investigation may, if circumstances warrant, request each 


side to submit the dispute to a board of conciliation, to ' 


be composed of two representatives from each side, parties 
to the dispute, and one representative to be selected by the 
council who shall act as chairman but cast no vote. 

The appointment of representatives by the parties to 
the dispute to act for them on the board of conciliation shall 
constitute a voluntary agreement between the parties to 
accept as an effective agreement between them the unani- 
mous decision of the board of conciliation. 


If the board of conciliation does not reach an agreement, - 


it shall make a finding of the material facts and state the 
reasons why it has been unable to reach an agreement. The 
chairman shall report such finding and statement to the 
council and the council shall determine the matters so 
submitted as arbitrator. If the council reaches a unanimous 
agreement, it shall report its decision back to the board 
of conciliation through its chairman, and the board shall 
then state the agreement between the parties to the dispute, 
the same as if the board itself had reached a unanimous 
decision. If the council shall fail to reach a unanimous 
decision, it shall make majority and minority reports and 
transmit these to the chairman of the board of conciliation, 
who shall immediately publish them in order to inform the 
public of the material facts and the reasons why the council 
has been unable to reach an agreement. 


Departure of N. E. L. A. Blue Special 
Advanced One Day 


O ALLOW a stop-over of one day at the Grand 

Canyon of Arizona the time of departure of the 
“Blue Special” via the New York Central from New 
York for the convention of the National Electric Light 
Association at Pasadena has been advanced to Thurs- 
day, May 13. The special train will thus be one day 
earlier than stated in the original schedule. It will 
arrive at Albuquerque Sunday, May 16, instead of 
Monday, and will lie over twenty-four hours, per- 
mitting a visit to the Grand Canyon. The train will 
leave Albuquerque Monday, May 17, at 12:45 p.m. and 
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reach Pasadena Tuesday, May 18, at 5 p.m., as in the 
original schedule. . 

Owing to this change so many additional reserva- 
tions have been received for the “Blue Special” that it 
will. be run in two sections. The “Pink Special,” which 
was to leave via the Pennsylvania Railroad from New 
York, has been abandoned, but three special cars will 
be attached to a scheduled train. 


New Jersey Utilities to Pay Record 
Tax Levies 


UBLIC utilities of New Jersey will pay this year 

the largest amount of money in franchise taxes ever 
collected by the municipalities of that State. The fig- 
ures given out by the State Board of Taxes and As- 
sessment show that a total tax of $3,925,744.42 will be 
received from nineteen street railways, 110 water, 
seventy-five gas and electric, thirty-three telegraph and 
telephone, three district telegraph messenger, seven- 
teen sewer, and seventeen sewer and pipe line utilities. 
This is an increase of $934,078.28, or 31.2 per cent over 
last year’s tax. Several reasons are given by the board 
for the increase. This is the first assessment that has 
been levied at the maximum rate of 5 per cent of the 
gross receipts as a result of the passage of the 1917 
law. Previous to that year the assesment was made at 
the rate of 2 per cent of the gross receipts, but under 
this law the rate was raised 1 per cent annually un- 
til a maximum of 5 per cent was reached. Utility 
cumpanies whose annual gross receipts are below 
$50,000 are still taxed at the rate of 2 per cent. 
Another reason for the growth in this tax, it is stated, 
is that in all public utility activities increases in 
rates have been allowed, resulting in increased gross 
receipts. 

It is interesting to note that gas and electric utilities 
will pay $1,970,812.82, or over 50 per cent of the total 
assessments. The tax is based on the gross receipts for 
the year ended Dec. 31 last. 


© 









Turspay, May 18 


Meeting Accounting Section’s ex- 
ecutive committee, 7:30 p.m. 


Meeting Commercial Section’s ex- - 


ecutive committee, 7:30 p.m. 
Meeting Electric Vehicle Section’s 
executive committee, 7:30 p.m. 


Meeting Technical and Hydro-. 


Electric Section’s executive commit- 
tee, 7:30 p.m. 

President’s reception, 8:30 p.m., 
ballroom, meeting room No. 1 


WEDNESDAY, May 19 

First general and executive ses- 
sions, 9:30 a.m., ballroom, meeting 
room No. 1. 

Meeting and luncheon, 1 p.m., na- 
tional executive committee, private 
dining room, first floor. 

Motion picture of convention dele- 
gates, 2 p.m., front porches and 
grouncs of the Hotel Huntington. 
Thes¢ pictures will be shown on 
Thursday evening at public policy 
committee session. 


_ Special meeting Commercial Sec- 
tion, 2:15 p.m., ballroom, meeting 
room No. 1. 

First Commercial Section session, 
2:30 p.m., ballroom, meeting room 
No. 1. 

Special meeting Technical and 
Hydro-Electric Section, 2:15 p.m., 
meeting room No. 2. 

First Technical and Hydro-Elec- 
tric Section session, 2:30 p.m., meet- 
ing room No. 2 

California mission play and enter- 
tainment, evening. 


THURSDAY, May 20 

Second general and executive ses- 
sion, 9 a.m., ballroom, meeting room 
No. 1. 

Meeting and luncheon, 1 p.m., pub- 
lic policy committee, private dining 
room, first floor. 

_ Special meeting Accounting Sec- 
tion, 2:15 p.m., meeting room No. 3. 

First Accounting Section session, 

2:30 p.m., meeting room No. 3. 





The Pasadena N. E. L. A. Convention Day by Day 


Second Commercial Section ses- 
sion, 2:30 p.m., meeting room No. 2. 
Second Technical and MHydro- 
Electric Section session, 2:30 p.m., 
ballroom, meeting room No. 1. 
Public policy committee session, 
8:30 p.m., ballroom, meeting room 
No. 1. 
Fripay, May 21 
_Third general and executive ses- 
sion, 9 a.m., ballroom, meeting room 
No. 1. 
Second Accounting Section session, 
2:30 p.m., meeting room No. 3. 
Electric Vehicle Section session, 
2:30 p.m., meeting room No. 2. 
Third Commercial Section session, 
ane ballroom, meeting room 
em 2. 


“Big Night!” tendered by Pacific 
Coast Section. 


SATURDAY, May 22 


_ Fourth general and executive ses- 
— a.m., ballroorn, meeting room 
o. 1. 
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John I. Beggs Again Active in Milwaukee 
Utility Management 

OHN I. BEGGS, well-known public utility operator 

of Wisconsin, is expected again to assume active con- 
trol of the Milwaukee Electric Railway & Light Com- 
pany, over which he presided some nine years ago. He 
has continued to be a director of the company and is 
now chairman of an executive committee which has 
largely directed the affairs of the company since Presi- 
dent J. D. Mortimer resigned. It has been proposed to 
create the position of chairman of the board of directors 
on condition that Mr. Beggs would accept the position. 

In speaking on the subject to a representative of the 
ELECTRICAL WORLD, Mr. Beggs said that if he accepted 
the appointment he would maintain the company’s 
present organization as it is and would apply himself 
particularly to the solution of the company’s public 
policy problems and to finding ways and means of 
raising the $10,000,000 which the company needs this 
year. 

The election of a new president is not being con- 
sidered just now. .If Mr. Beggs becomes chairman of 
the board of directors, he plans to perform also the 
duties of president, at least for the present. 


— 


Manufacturers’ Council Recommendations 
on Electrical Shows 


ECOMMENDATIONS on electrical shows and 

exhibits have been made by the Electrical Manu- 
facturers’ Council as a guide to all electrical manufac- 
turers to encourage a high standard in electrical shows 
and to stimulate management and exhibitors to main- 
tain such a standard. This, it is stated, is especially 
important because of the expense which such shows 
involve, the difficulties of transportation and the desira- 
bility of conserving labor and materials. 

The recommendations follow: 


For the fullest co-operation, it is strongly recommended 
that exhibitors as a whole shall have representation in the 
management of the show equal to that of the local man- 
agement. 

Class and nature of exhibits shall be determined by the 
show management. Concessions for sale of knicknacks, 
candy, toys, ete., shall be prohibited as they detract from 
the education value of exhibits. 

Souvenirs represent waste and extravagance of a char- 
acter which the industry is trying to prevent. They are 
r.0t beneficial in promoting the main educational object of 
shows. Their distribution at shows shall therefore be 
prohibited. 

Exhibitors shall not be asked to give financial support 
through advertisements or in any other way to programs 
and catalogues. These, if issued, shall not contain any 
advertisements. 

Passes shall be issued to officers, official representatives 
and attendants of companies exhibiting, the number to be 
based equitably on the space occupied. 

Exhibitors may have trade tickets at one-half the regular 
admission price, settlement to be made on the basis of the 
tickets actually turned in at the gate. 

The show management shall strive to make the character 
of the exhibit such as will reflect credit upon the electrical 
industry and at the same time keep the exvense within 
reasonable limits. Any surplus after payment of lezitimate 
expenses shall be returned to exhibitors in proportion to 
the amount of space used. 

The show management shall have the right to discontinue 
and remove any exhibit which in its opinion is objectionable 
to exhibitors, the public or the industry. 

For the amount paid for space the show management 
' will provide the following service to exhibitors: Insurance 
against fire and theft; reasonable protection against fire 
and theft; watchman day and night; clean aisles and thor- 
oughfare (not including exhibits). 


Store boxes and other 
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containers in good order and at the proper time deliver 
them promptly to exhibitors for return shipment. 

It is recommended that, before contracting for space or 
otherwise committing themselves to participate in. an .elec- 
tric show or exhibit, all electrical manufacturers ascertain 
from the secretary of the Electriéal Manufacturers’ Council 
if the management thereof has adopted the foregoing rec- 
ommendations. 


Chamber of Commerce Again Favors 
Private Ownership 


NCREASED production was the keynote of the con- 

vention of the Chamber of Commerce at Atlantic City 
in the week of April 26, in which leading topics were the 
relation of labor to the problem of increased production 
and the need of leadership for labor which recognizes 
its responsibility both to the workers and to the pub- 
lic; the broad question of financing the industrial needs 
of the world, and the several detailed problems of taxa- 
tion, accounting, transportation, domestic distribution 
and the ownership of public utilities. 

Several speakers representing different branches of 
industry spoke on the labor situation. Matthew Wolli, 
vice-president of the American Federation of Labor, 
said that it was labor’s point of view that if the right 
to strike was made illegal the force behind the labor 
organization would be removed and the opportunity for 
labor to progress thwarted. Governor Allen of Kansas 
pointed out that the method of settling labor difficulties 
in the utility field by an industrial court, such as has 
been established in his state, substituted a court of jus- 
tice for a compromise. He said that labor had the same 
rights as capital in this court and that the public voice 
was also heard. He emphasized the fact that the court 
was not against labor or labor unions but against the 
present system of union leadership, and that an indus- 
trial court organized in each state would make unneces- 
sary the present system of labor organization in order 
for labor to maintain its rights. Dr. Charles A. Eaton 
emphasized the need for better management as well as 
better labor in the present situation. 

James H. McGraw, representing the business press 
at the general session, called attention to the educa- 
tional value of the business press in placing ideas be- 
fore industry and maintained that the present condition 
of decreased production was due largely to a state of 
mind. He showed how the business press, by making 
possible an interchange of thought between thousands 
of men in industry, had become a great educational force 
at work on the problems of the present day. 

The convention went on record against government 
ownership of public utilities. From the presidential 
address at the opening of the convention to the final 
adoption of resolutions, whenever this question came up 
there was most emphatic support for the principle of 
private ownership and private operation, nof onfy in 
railroads and local public utilities but also in shipping 
and the merchant marfne as well. This matter was 
deemed so important’ that the committee on resolutions 
was unanimously supported in its recommendation that 
the meeting reiterate its declaration from the previous 
annual meeting to the effect that there should be placed 
“upon the individual only that degree of restraint which 
shall prevent his encroachment upon the rights of 
others.” 

Resolutions concerning industrial courts, public ser- 
vice corporations and other subjects were referred to 


‘the board of directors for further consideration and 


possible submission to a referendum. 
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South Dakota Legislature to Consider 
State Water-Power Project 


SPECIAL session of the South Dakota Legislature 

is to be called by the Governor about the middle 
of this month to deal with a number of important 
matters awaiting action. Among these is the question 
o' state water-power development by the construction 
of a dam on the Missouri River. This project has been 
under investigation by a water-power commission which 
is said to have finally selected a site for the dam and 
to be about to ask the Legislature for an appropriation. 


Effect of Being Creditor Nation Is Foreign 
Trade Convention Theme 


¥\URING the past few years the relation of the 
5 United States to foreign trade has undergone a 
marked change, leaving this country in the creditor class 
of nations, and it is this situation that has been taken 
as the theme of the seventh national foreign trade con- 
vention, to be held May 12-15 in San Francisco. 

The general sessions, which will be held each morn- 
ing and Wednesday afternoon, will take up in order the 
‘following topics: (1) “Fundamentals of Our Foreign 
Trade;” (2) “Exports and Imports;” (3) “Foreign 
Trade Policies;” (4) “The Merchant Marine;” (5) “Na- 
tional Program for Foreign Trade.” 

Four group sessions will be held simultaneously 
Wednesday evening, Thursday afternoon and evening 
and Friday afternoon, each with a topic assigned, as 
follows: (1) “Education for Foreign Trade;” (2) 
“Financing Foreign Trade;” (3) “Transportation and 
Communication;” (4) “Foreign Trade Advertising ;” 
(5) “Direct Selling Abroad;” (6) “Banking Service to 
Foreign Trade;” (7) “Sources of Imports;” (8) “Amer- 
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ican Trade with China;” (9) “Foreign Trade and the , 
Press;” (10) “Foreign Credits and Credit Informa- 
tion;” (11) “American Trade with Russia;” (12) “For- 
eign Trade Information;” (13) “Practical Problems of | 
the Export Manager;” (14) “Webb Law in Operation;” 
(15) “Pacific Problems;” (16) “Foreign Delegates.” 


Double-Base Lamp for Simultaneous Use 
of Appliance and Fixture 


NEW double-base lamp by means of which house- 

hold appliances and fixtures may be used simul- 
taneously from the same outlet without the use of 
double plugs or adapters has been developed by E. O. 
Schweitzer, chief testing engineer of the Common- 
wealth Edison Company. The lamp may be made up 
in any style and capacity. The one shown in the illus- 
tration is the 60-watt “Mazda B” 115-volt filament 
mounting used with the standard S-21 bulb. 

The lead-in wires are those used for the standard 
500-watt, 115-volt type C lamp and continue through 
the bulb from base to base, the lamp filament being 
tapped off from them. The lead-in wires, which are 
formed into an expansion loop to eliminate strain due 
to unequal contraction and expansion ef. the lamp -ele- 
ments, are made with a quarfer twist to provide clear- 
ance for the filament anchors. Exhaustion is carried 
out through a concealed tube within one of the bases, 
thus making a tipless lamp. By the addition of a 
light brass shell beaded at each end any standard 
shade holder may be used. With this connector any 
standard attachment plug can be used in the free end. 

By using the double-base lamp a pendent fixture can 
be converted into a semi-indirect fixture. With such 
a fixture, it is claimed, any household appliance can be 
used without interfering with its lighting use. 





THE DOUBLE BASE LAMP AND ITS DOUBLE DUTY 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest. 
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A New Use for the Chinese Wall.— 
The United States Navy has erected 
for its own use upon the ancient wall 
of China a reinforced-concrete wireless 
mast, 164 ft. in height. 

Ames (Iowa) Municipal Plant Los- 
ing Money.—At a recent meeting of 
the Ames (Iowa) City Council the city 
engineer reported that the municipal 
electric light plant was piling up a defi- 
cit of $1,000 to $1,200 a month owing 
to increasing costs and that some of 
the machinery is wearing out. A 
proposition to increase the rates was 
made, but the Council adjourned with- 
out adopting it. —— 

Spiders Interfere with Telephones. 
—From Buenos Aires comes a tale of 
havoc raised by the ground spider with 
cable communication. “The spider,” 
says the Telephone Review, “is simply 
working out his destiny. He spins a 
heavy web which is caught by the wind 
and wound around the wires. In a 
humid spell these masses of web be- 
come damp and short circuits result. 
So serious has the problem become that 
large forces of men are employed fol- 
lowing the wires and removing the ac- 
cumulations.” 


A Big Niagara Installation —One of 
the largest contracts for hydro-electric 
equipment ever placed has been awarded 
to the William Cramp & Son Ship & 
Engine Building Company of Philadel- 
phia by the Hydro-Electric Power Com- 
mission of Ontario, Canada. It calls 
for three turbines rated at 55,000 hp. 
each, to be installed at Niagara Falls 
orn the commission’s hydro-electric sys- 
tem. Five Johnson valves and five 
governors are included in the equip- 
ment, and delivery is to be made in 
from a year to eighteen months. Each 
of these units is larger than the orig- 
inal 50,000-hp. installation of the Ni- 
agara Falls Power Company. 

Obviating Line Trouble in Chile.— 
Service on the system of the Chile Ex- 
ploration Company, which has a great 
steam station at Tocopilla, on the sea- 
coast, with 80 miles of transmission 
lines running inland, has been inter- 
rupted only once because of line trou- 
ble, notwithstanding that a salt mist 
from the sea is carried inland for about 
10 miles and falls on the insulators, 
where it evaporates, leaving a deposit 
which would eventually cause flash- 
overs. To overcome this condition, the 
10 miles of line nearest the coast was 
built in duplicate, and the insulators 
on one line are washed while the other 
line is in use. The washing is done 
every other week. 
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Electrical Patents in Japan.—Nine 
hundred and _ twenty-eight electrical 
patents were applied for in Japan dur- 
ing the year ended October, 1919, an 
increase of 20 per cent over the pre- 
ceding year. Seventy-six per cent of 
the applications were made by natives 
of Japan. 


Daylight Saving in New England.— 
Daylight saving went into effect 
throughout Massachusetts on April 25 
as a result of a recent statute. In 
northern New England much opposi- 
tion continues to the plan, but in south- 
ern New England a disposition to co- 
operate is more apparent in local com- 
munities. Cities and towns in Rhode 
Island representing 70 per cent of the 
state population have adopted the plan 
and local communities in Connecticut 
have also made the change. 


Hydro-Electricity in the Aluminum 
Industry.—It is announced that the 
Aluminum Company of America, which 
operates a plant at Alcoa, Tenn., cov- 
ering 18,000 acres exclusive of timber 
tracts and water-power sites, is about 
to construct four more dams in the Lit- 
tle River for hydro-electric purposes. 
A dam already completed after two 
years’ work is said to be the largest 
in the United States with the excep- 
tion of the Niagara Falls and Roose- 
velt dams, and more _ hydro-electric 
power is already generated at Alcoa 
than in Tennessee’s larger cities com- 
bined. 


Electrolytic Refining of Iron.—Kon- 
rad Werner Lindman, a Swedish engi- 
neer, announces that he has been suc- 
cessful in refining iron by an electro- 
lytic process, after experiments lasting 
for six months at the Avosta iron 
works. Hitherto electrolytically treated 
iron has contained a high percentage of 
hydrogen and uneven floccose masses, 
but Lindman makes the claim that by 
his method, of which the details are 
kept secret, an even and homogeneous 
iron plate, chemically free from impuri- 
ties, can be produced at a minimum 
cost in sheets down to the thinnest 
dimensions, which possess a greater 
magnetic capacity than the usual rolled 
plate and do not require any after treat- 
nent. 


Water Power of Nova Scotia.—An 
official commission has been gathering 
data on the water-power resources of 
the Province of Nova Scotia. Though 
these are not large individually, col- 
lectively they can be made of great 
value, the topography of the province 
favoring their development, as does the 
unusually heavy rainfall. The plan is 
to combine the water powers in iso- 
lated groups which can eventually be 
joined in one great system. The first 
of these groups is to exploit the hydro- 
electric possibilities of St. Margaret’s 
Bay. From this source it is estimated 
that about 10,000 hp. can be furnished 
to the city of Halifax. While the 
provincial government is to develop 
and transmit the energy, its distribu- 
tion is to be left to private com- 
panies. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 
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Association of Municipal Electrica! 
Utilities of Ontario.—The semi-annual 
convention of this association is to be 
held at Niagara Falls, Ont., on June 
17 and 18. 


I. E. S., Philadelphia Section.— 
“Color Photography” will be discussed 
before this section of the Illuminating 
Engineering Society on May 21 by 
Henry Hess. 

British I. E. E. to Have New Presi- 
dent.—The council of the Institution of 
Electrical Engineers, Great Britain, has 
selected Llewelyn B. Atkinson as presi- 


dent for the coming term, in succession 
to Roger T. Smith. 


A. I. E. E., Philadelphia Section.— 
As previously announced, Monday, May 
10, is to be “students’ night” for this 
section and devoted to a discussion on 
“Professional and Financial Aspects of 
Electrical Engineering.” 

American Society of Heating and 
Ventilating Engineers. — “The Design 
of Large Boiler Plants” is the subject 
of an illustrated paper to be read 
before this society at Philadelphia on 
May 13 by J. Grady Rollow. 


A. I. E. E., Chicago Section.—A_ joint 
meeting of this section and the Elec- 
trical Section of the Western Society 
of Engineers will be held on May 12 in 
Fullerton Hall, Chicago, at 7:30 p.m., 
to discuss problems of city planning. 


Engineers’ Club of Philadelphia.—At 
the annual meeting of the Engineers’ 
Club of Philadelphia, on May 18, the 
retiring president, Joseph A. Stein- 
metz, will speak on “Our Club,” and 
Edward S. Walsh wili ‘escribe “The 
Improved Barge Canal System of New 
York.” 

Empire State Gas and Electric Asso- 
ciation—On May 1 the headquarters 
of this association were moved from 
the Engineering Societies Building to 
the Grand Central’ Terminal Building, 
Forty-second Street and Madison Ave- 
nue, New York City, where the associa- 
tion will occupy Room 3052. 


Important May Meetings.—Dates of 
conventions of special interest to elec- 
trical men still to be held this month 
follow: American Association of Fn- 
gineers, St. Louis, Mo., May 10 and 
11; Electrical Supply Jobbers’ Asso- 
ciation, Del Monte, Cal., May i2-14; 
Southwestern Electrical and Gas Asso- 
ciation, Galveston, Tex., May 15-35; 
Pacific Coast Section, N. E. L. A., Del 
Monte, Cal., May 17-18; National Elec- 
tric Light Association, Pasadena, Cal., 
May 18-21; Tri-State Water and Light 
Association, Atlanta, Ga., May 19-21. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 





Threat of Discharge in*Relation to 
Injury—Where an employee doing 
work in a safe way is ordered to do it 
in an unsafe way with a threat of dis- 
charge if he refuses, and by reason of 
the order he enters upon the work and 
is injured without fault of his, the 
Supreme Court of North Carolina has 
held that he can recover damages. (102 
S.E. 397.) 


Both Negligence and Injury There- 
from Must Be Proved in Action for 
Damages from Flooding.—In a_ suit 
brought by a landowner against the 
Pacific Electric Railway Company to 
recover damages because of the flood- 
ing of his property, which he asserted 
to have arisen from the defective con- 
struction of a bridge by the defendant 
company, the reviewing court has held 
that in such cases the burden is upon 
the plaintiff to show by preponderance 
of evidence not only that the defendant 
was negligent but that such negligence 
was the proximate or concurring proxi- 
mate cause of the injury. (187 P. 976.) 


Compensation for Easement in Land 
Must Be the Same as for Use.—Hold- 
ing that the right to use condemned 
land is just as much a taking of the 
land as if it were actually used all the 
time, the Supreme Court of South Caro- 
lina has held that where lands are con- 
demned for a water-power project the 
landowner is entitled to compensation 
for all lands taken, even though as to 
some of them the condemnor desired 
only an easement. The owner is en- 
titled to recover full compensation for 
all the land within the condemned area 
and the water-power company must 
pay the actual value of the total acre- 
age over which it acquires the right to 
impound water. (102 S.E. 331.) 

Powers of Public Service Commis- 
sion and of State Supreme Court.—The 
Missouri Public Service Commission 
having refused to assume power to 
grant to a street-railway company per- 
mission to discontinue 


spur lines in- 
cluded in its franchise but asserted to 
be unprofitable and the railway’s com- 


1) 


plaint having been carried to the Su- 
preme Court of the state, that body 
held that the court had no authority to 
review the facts and make a finding of 
its own so long as the commission re- 
fused to do so. It further found that 
the ymmission was in error in holding 
ltseif constitutionally prohibited from 
taking such action, and the inferior 


court was ordered to vacate its judg- 


ment sustaining the commission and to 
remand the cause ‘o that body for 
determination. (219 S.W. 380.) 
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Prejudiced Jurors in Damage Suits 
Against Utilities—The Missouri Su- 
preme Court, in Vessels vs. Kansas 
City Light & Power Company, held 
that the lower court was within its 
discretion in rejecting for jury duty 
a coal dealer who had done a large 
business with a closely allied utility, 
who refused to state whether jury duty 
would embarrass him in his business 
dealings and who expressed himself 
as prejudiced against personal injury 
actions. (249 S.W. 80.) 

Public Service Commission’s Power 
to Change Contract Rates.—A _ public 
utility is entitled to a rate sufficient to 
give it a fair return upon the reason- 
able value of its property at the time 
it is being used for the public, accord- 
ing to the decision of the Colorado Su- 
preme Court in a suit brought against 
the Public Utilities Commission of that 
State by the Ohio & Colorado Smelting 
& Refining Company, and the Public 
Utilities Commission had power, for 
the public weal, to raise the rate fixed 
by contract between the Colorado 
Power Company and the smelting com- 
pany before the creation of the com- 
mission. (187 P. 1082.) 


Responsibility for Accident Caused 
by Reversal of Connections.—In Mag- 
nuson vs. City of Bainbridge, an elec- 
trician claimed damages from the city, 
which owns the power lines, because 
of injuries sustained by him while in- 
stalling an elevator. Changes were 
made in the transformer connections 
while he was so employed and he was 
not informed that the connections “had 
been reversed, with the result that 
when he was on top of the car and 
turned the switch with the intention 
of descending the car mounted instead, 
crushing him against a beam. The 
Court of Appeals of Georgia held that 
there was no cause of action against 
the city, it being the duty of the plain- 
tiff to find out for himself what effect 
the alterations to the transformer, of 
which he was aware, would have. (102 
S.E. 459.) 


The Los Angeles Infringement Suit. 
—TIn its decision upholding a decree of 
the United States District Court which 
enjoined the execution of a local ordi- 
nance providing for a municipal street- 
lighting system that was held to tres- 
pass upon the privately owned light- 


ing system of the defendant Los 
Angeles Gas & Electric Corporation, 
the Supreme Court of the United 


States said: “It will be observed that 
we are net concerned with the duty 
of the corporation operating a public 
utility to yield uncompensated obedi- 
ence to a police measure adopted for 
the protection of the public, but with 
a proposed uncompensated taking or 
disturbance of what belongs to one 
lighting system in order to make way 
for another. And this the Fourteenth 
Amendment forbids. What the grant 
was at its inception it remained, and 
was not subject to be displaced by 
some other system, even that of the 
city, without compensation to the cor- 
poration for the rights appropriated.” 


1109 


QPP SC CCRT ee CREA ERE SSSEESTTTAE TES ETAESASE ESS SES EASE RS EHS EeAeeE EES 


*. 
? 


Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting 
tric light and power utilities. 


elec- 





Burden of Proof of Need for In- 
creased Rates Falls on Applicaat.— 
The burden resting upon an applicant 
under the California public utilities act 
of showing that a proposed increase in 
rates is justified cannot, according to 
the Railroad Commission of that State, 
be satisfied by a mere perfunctory 
showing, but requires the applicant to 
show by evidence of probative value 
that the existing rates are unreason- 
ably low and that the proposed rates 
are reasonable. 


Steam-Heating Losses Should Not Be 
Recouped Through Electrical Depart- 
ment.—The rates charged by the 
steam-heating department of a public 
utility should render such department 
self-sustaining, the Illinois Public Util- 
ities Commission has declared as the 
result of an examination of a new rate 
schedule submitted by the Decatur Rail- 
way & Light Company, and it would 
be contrary to the ruling of the 
Supreme Court of the United States to 
fix rates that fell below this standard 
on the theory that they are being re- 
couped by the company from its rates 
for electrical service 


City Buying Energy from Company 
Is in Same Position as Other Custom- 
ers.—The city of Idaho Falls, idaho, 
appealed to the Public Utilities Com- 
mission of that State against an order 
of the commission authorizing the Utah 
Power & Light Company to apply the 
emergency service rates scheduled by 
it to the city. The municipal authori- 
ties based their opposition to this order 
on a contract entered into before the 
establishment of the commission, but 
the latter body held that the city stood 
in no relation with the company dif- 
ferent from that of any other patron 
and that the commission’s right to is 
sue the order could not be attacked. 

Establishing Equitable Rates.—In 
proceedings to determine the reason- 
ableness of rates adopted by the South- 
ern Illinois Light & Power Company 
in several small towns the Illinois Pub- 
lic Utilities Commission has announced 
that increases in rates affecting a par- 
ticular consumer are not inconsistent 
with smaller increases applied to other 
consumers where such a consumer was 
formerly served at rates much lower 
than those charged other consumers, 


the result of the increase being to 
eliminate discrimination. Rates for 
the towns concerned which were cal- 


culated to produce a return of 7.4 per 
cent on the original cost of the plant 
were authorized by the decision of the 
commission. 
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Benjamin F. Pearson, general super- 
intendent of the southern division of 
the Southern California Edison Com- 
pany, has recently been appointed 
power administrator of that company 
and will have complete authority over 
all the generating plants and power 
distribution of both divisions. This 
will involve control of the generation 
and transmission of nearly 1,000,000,- 
000 kw.-hr. a year, with a peak load 
of approximately 190,000 kw., gener- 
ated by nineteen hydro-electric and 
seven steam plants. In addition he 
will have charge of the interchange of 
energy between the Southern Cali- 
fornia Edison Company and the South- 
ern Sierras Power Company, San Diego 
Gas & Electric Company, Mount Whit- 
ney Power & Electric Company and 
San Joaquin Light & Power Company. 
In this work Mr. Pearson will be as- 
sisted by Fred B. Lewis, superintendent 
of the Los Angeles district. Mr. Pear- 
son, known throughout southern Cali- 
fornia as “Uncle Ben,” was born in 


B. F. PEARSON 





Middlesex County, England, Sept. 19, 
1868. After only a few years of 
schooling he served an apprenticeship 
with the Grand Junction Canal Com- 
pany, England, as engineer and fitter. 
Immediately afterward he came to the 


United States and in January, 1896, 
entered the employ of the Southern 
California company. In addition to 


his duties as general superintendent 
and power administrator, Mr. Pearson 
is chairman of the engineering com- 
mittee of his company, which has the 
engineering responsibility of the or- 
ganization. He is also president of 
the Los Angeles City Civil Service 
Commission and is prominently identi- 
fied with many public and _phil- 
anthropic movements in southern Cali- 
fornia. 

Bryant White has recently been ap- 
pointed superintendent of the light and 
power departments of the Roanoke 
(Va.) Railway & Electric Company 
and the Lynchburg (Va.) Traction & 
Light Company, to succeed W. G. 
Claytor, who has been advanced to the 
position of assistant to the general 
manager of these companies. Mr. 
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White was formerly electrical engineer 
with the Fred T. Ley Company on the 
construction of several large munition 
plants for the government. Prior to 
the war he was power engineer with 
the Public Service Company of New 
Jersey, and previous to that he held 
the position of sales manager of the 
Merchants’ Heat & Light Company of 
Indianapolis. 


W. J. Canada, who for the past year 
has been a member of the headquarters 
staff of Stone & Webster, Boston, as- 
sociated with W. H. Blood, Jr., in pre- 
paring special reports, has been em- 
ployed by the National Electric Light 
Association as head of its new engi- 
neering department at New York head- 
quarters. Mr. Canada will take up his 
new duties on June 1 and pay partic- 
ular attention to questions of induc- 
tive interference, insurance, the safety 
code and work with special technical 
committees of the association. Mr. 
Canada was graduated from the Shef- 
field Scientific School at Yale. After 
graduation he was employed in the 
testing départment of the General Elec- 
tric Company and then for two years as 
electrical engineer and assistant to the 
manager of the Ohio Electric Railway 
Company. He resigned that position 
to become electrical engineer in charge 
of the Dayton district for the Ohio 
Inspection Bureau. Later he took up 
safety work as electrical engineer of 
the Rocky Mountain Fire Underwriters’ 
Association. In 1913 he resigned vaat 
position to become associate physicist 
for the Bureau of Standards, Depart- 
ment of Commerce, where he made a 
special study of electrical life hazard. 
Late in 1917 he resigned his position 
with the Bureau of Standards to enter 
work with the American International 
Shipbuilding Corporation of Philadel- 
phia. That position he held until last 
fall, when he joined the Stone & Web- 
ster organization. 


Lafayette Hanchett, who was recently 
elected president of the Utah Power 
& Light Company to succeed D. C. 
Jackling, who has resigned, is president 
of the Intermountain Electric Company 
of Salt Lake City, a progressive elec- 
trical jobbing house in the intermoun 
tain district. He also holds the same 
position with the Dixie Power Company, 
which operates in southern Utah in and 
around the town of St. George. Mr. 
Hanchett is in addition a director in 
the National Copper Bank and Bankers’ 
Trust Company of Salt Lake City and 
is identified with several other large 
commercial enterprises. During the 
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war he was closely associated with Mr. 
Jackling, acting as his assistant in 
charge of the government powder plant 
at Nitro, W. Va. 


H. G. Harvey has resigned as com- 
mercial engineer of the Nassau Light 
& Power Company of Mineola, N. Y., 
to accept a similar position with the 
Pennsylvania Utilities Company at 
Easton, Pa. 

Samuel G. Rhodes, who has been a 
member of the engineering staff of the 
New York Edison Company since 1891, 
was appointed assistant to Vice-presi- 
dent Lieb on April 1. Mr. Rhodes’ first 
position with the company was that of 
wireman. In 1895 he was made fireman 
of the are-light department and in 1906 
superintendent of that department and 
engineer of the meter and test depart- 
ments. Mr. Rhodes has served for a 
number of years on various technical 
committees of the National Electric 
Light Association, of the American In- 
stitute of Electrical Engineers and the 





S. G. RHODES 


Illuminating Engineering Society. He 
has conducted a considerable amount of 
original work for the New York Edison 
Con.pany in illumination, particularly 


in connection with street and park 
lighting. He is a fellow of the 
A. dR 


Arden B. Holcomb, whose appoint- 
ment as general industrial engineer for 
Crippen & Funk, Youngstown, Ohio, 
was noted in the “Men of the Industry” 
for April 3, was then erroneously re- 
ferred to as having been previously 
connected with two St. Louis electrical! 
companies. The item should have said 
instead that Mr. Holcomb was formerly 
of the general engineering department 
of the Westinghouse Electric & Manu- 
facturing Company at East Pittsburgh 
and before that held the post of elec- 
trical superintendent for the Standard 
Tinplate Company of Canonsburg, Pa 
Before entering industrial work Mr. 
Holeomb spent seven years as an in- 
structor in electrical engineering at 
Cornell University, Ithaca, N. Y., and 
the Carnegie Institute of Technology, 
Pittsburgh. 
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News of the Trade for the Manufacturer, Wholesaler 
and Jobber of Electrical Equipment and Supplies—Notes on Industrial Activities 
and Business Methods 








Electrical Materials Being Booked 
at New High Record 


ROM the looks of things, manufacturers of electrical 
Pr evparatns and supplies are moving on to new high 
- records for the year 1920. Bookings for the first four 
months are at an unprecedented rate and are well in excess 
of the amount that manufacturing capacity can turn out. 
Several manufacturers have admitted this to be the case. 
Cancellations here and there would be quite welcome be- 
cause then producers would feel that they could come nearer 
to filling their schedules. The one great drawback, besides 
that of the inability to get sufficient labor to man the 
machines and handle raw materials, in the manufacturing 
problem today is the shortage of rolling stock and noor 
transportation conditions, which are holding up the move- 
ment of both raw and finished materials. This condition is 
backing up shipping schedules in the plants and making it 
increasingly more difficult to close up the gap between 
booking and billing. 

Noticeable increases in orders taken are found in generat- 
ing apparatus and supplies. Orders on General Electric 
during the first quarter of 1920 were at the rate of $375,- 
000,000 for the year, and during the month of April even 
this rate was increased. This brings bookings at a rate of 
$1,250,000 a day. Orders on Westinghouse during this first 
three months were at a rate of $180,000,000 for the calendar 
year, which is $600,000 a day. Shipping dates on a large 
part of the big apparatus and on certain small material, 
such as fractional-horsepower motors, will not be consum- 
mated during the present year, so that heavy billings are 
expected to carry over into 1921. 


British Court Rules Against Gas-Filled 
Lamp Patents 


HAT appears to be a difference of opinion in the 
WW courts of England and the United States is found 

in a recent decision of an English justice handed 
down in the case of the suit brought by the British Thomson- 
Houston Company, Ltd., against the Corona Lamp Works, 
Ltd., for an injunction to restrain an alleged infringement 
of its patent, granted in 1913, for improvements in incan- 
descent electric lamps. 

The keynote of the patent was struck on the first pages 
of the specification, which described it as “relating to a gas- 
filled lamp of higher efficiency than the best lamp on the 
market.” The defences were reduced to three, namely, want 
f invention or subject matter, insufficiency and non-in- 
fringement. 

The court was of the opinion that the evidence clearly 
established the fact of infringement; on the question of “sub- 
ject matter” or invention the court held that the patentee 
had taken “an inventive step of a high order of merit as well 
as of the greatest practical utility.” 

Thus far the opinion of the British court substantially 
agrees with the opinion handed down last fall by Judge 
Mayer in a suit brought by the General Electric Company 
gainst the Nitro Tungsten Lamp Company of Providence. 
the result of the two suits was, however, very different. It 

ill be remembered that the American court sustained the 
vatent. The English court holds the patent bad. 

It seems that the claims of both the English and Amer- 

an patent call for a filament which is actually or effectively 

f relatively large size. The American court considers this 


: good limitation and a sufficiently definite one under the 





circumstances, whereas the British court holds that under 
the British law the expression “large” is indefinite and that 
because of the indefiniteness that is thus imported into the 
claims the patent cannot be sustained. 

The ELECTRICAL WORLD is informed that the Nitro Tung- 
sten Lamp Company has appealed from Judge Mayer’s 
decision and that this appeal has been argued before the 
Circuit Court of Appeals of the Second Circuit. It is also 
understood that the British Thomson-Houston Company has 
appealed from the British decision and that it is expected 
this appeal will be argued at an early date. 


Electric Sheet Mills Expected to Open 
Books in May 


RODUCERS of electric sheets have not in general 
Prrenes their books for third-quarter or second-half 
year buying. The one producer who did open his 
books about the middle of April is reported to have based 
his prices on those suggested in the Industrial Board sched- 
ule. Prospective output is being allotted to the company’s 
regular customers. It is expected that the other electrical 
sheet producers will open for the next quarter and half year 
some time between the tenth of May and the end of the 
month. As far as can be learned it is thought that the prices 
will be no higher than those ruling for the present term. 
The attitude is that prices are sufficiently high as they are 
and that a feeling of relief would follow a halt in the up- 
ward movement of steel products. The mills can do no more 
than to apportion out their sheets as they did previously. 
There is very little more capacity available now than 
formerly, although one mill expects a bigger output about 
September. No bigger volume of ordering is expected. The 
demand is about that which existed over the eariier part of 
the year, and that demand was not satisfied, so a greater 
demand certainly cannot be filled. What new customers in 
the field will do for sheets it is hard to predict. Probably 
a good part of their demand can be satisfied through the 
jobbing interests at a rate higher than that of the produc- 
ers. The regular customers will be pretty well cared for, 
however. Recent shipments have been badly held up by the 
railroad strikes. Some mills will not be able to clean up 
on their second-quarter deliveries until along in August 
because of curtailed production, shortage of raw materials 
and stoppage in freight movement. 


Local Pole-Line Equipment Stocks 
Almost Gone 


UPPLIES of virtuaily all pole-line equipment are short 
4 in the market. It has been almost impossible to se- 
cure delivery on poles, cross-arms and wood pins for 
some time, and jobbers’ stocks in the East and in the 
Middle West are swept clean. In the South conditions are 
vetter. Inquiries and orders in the Mid-West are off a bit, 
possibly because buyers feel it useless to place orders with 
deliveries as uncertain as they are. Cross-arms are re- 
ported in plentiful supply at the mills, but they cannot 
be moved to jobbers’ yards. In some cases producers have 
been compelled to curtail operations because of congested 
shipping docks. Several carloads of arms are en route 
to Eastern markets but are held up by embargoes. 
Wood poles, too, are short, especially in the 30-ft. and 
35-ft. lengths. The 40-ft. and 45-ft. poles are in slightly 
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better supply. Red cedar is reported particularly hard to 
get and is said to be sold up for the year. Lack of snow 
in certain parts of the Northwest was responsible for 
fewer poles getting out of the woods last winter because 
of difficult sledding conditions. 

Wood pins are so short in some East and Mid-West 
markets that Western Union steel pins are being substi- 
tuted in places. Chicago and New York stocks are vir- 
tually exhausted, but several cars are in transit. In New 
York territory wood-pin prices are very uncertain, while 
in the Chicago market a recent advance has set lots of 
2,000 to 3,000 at $52.94 per 1,000. 

Line hardware is in better condition and stocks are in 
fair shape. Buying is good, in fact better than expected 
by some jobbers. Porcelain insulators are extremely short 
for nearby delivery under a good demand in small amounts. 


Storage Batteries Sold on Deferred- 
Payment Plan 


ATHER a new departure in the method of payment 
Re: storage batteries has been inaugurated by the 

Edison Storage Battery Company. Edison batteries 
for all services can now be bought on the deferred-payment 
plan, which divides payments over a period of twenty 
months. It is understood that a trade acceptance is taken 
with the original payment when the sale is made. 


Metal Market Situation 


NOTHER week has gone by and there has been vir- 
A tually no change in the copper market. Prices in the 
producers’ market during the past month have in- 
creased one-quarter cent and have held almost the entire 
month at 19.25 cents. That price still holds for May and 
second-quarter delivery. Third quarter is marked at 19.50 
cents. In the outside market, on the other hand, 18.50 
cents is being asked for nearby deliveries, which is three- 
quarters of a cent below prices asked a month ago. This 
market is even a little less strong, as a rather large 
sale was reported this week at 18.374 cents New York. 

Demand in both markets is light. A few sales for near 
delivery are going through, but sales for futures are quiet. 
Unrest in four brass mills in New York State and in New 
England is helping to put a damper on buying for futures 
as the course of labor is so uncertain. Traffic, too, is still 
hindering deliveries to refineries, and renewed walkouts in 
Buffalo railroad yards add uncertainty to the future. 

Lead stocks in the East are low. Labor shortage and 
poor transportation are serious adverse conditions which 
make production of the metal unsatisfactory. Nearby de- 
mand is better at from 8.75 to 9 cents in the outside mar- 
kot in New York. The leading producer’s price is still 9.25 
cents. Zine shows little change over last week. At the 
bid price of 8.30 cents New York exporters were not very 
anxious to sell futures. There are sufficient stocks avail- 
able for the small volume of sales going through. 


NEW YORK METAL MARKET PRICES 


——April 22—. —— May 5 
Copper f 8 d { s d 
London, standard spot 103 10 0 101 5 0 
Cents per Pound Cents per Pound 
Prime Lake 19. 00 19 00 
Electrolyti 19.25 19.25 
Casting 18. 37) 18.37 
Wire base 23.00 23.00 
Lead, trust price 9 25 9.25 
Antimony 10.25 10.00 
Nickel, ingot 43 00 43.00 
Sheet zinc, f.o.b. smelter 12.50 12.50 
Zinc, spot 8.20 8 20 
Tin 61.50 58 00 


Aluminum, 98 to 99 per cent 33.00 33.00 


OLD METALS 


Cents per Pound Cents per Pound 


Heavy copper and wire 16.50 to 16.75 16.50 to 16.75 
Brass, heavy 10.25 to 10.50 10.25 to 10.50 
Brass, light 9 00to 9.50 9. 00to 9.50 
Lead, heavy 7.25to 7.50 7.25to 7.50 
Zinc, old scrap 5 00to 5.25 5.00to 5.25 
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The Central West and the East are commencing tc 

benefit, and much freight is now being received ir 
the unscrambling process. The South and West, however, 
so far have failed to note any relief. 

Heavy demand for conduit, armored conductor, wire and 
porcelain for suburban building in all sections is reported, 
with a question as to whether shipments will continue to 
arrive in sufficient quantity to keep the building program 
going. So far immediate needs are being met. 

From the present rate of ordering, electrical manufac- 
turers will break records this year. 

Demand for generating apparatus, synchronous motors 
and general supplies is very large. Manufacturers are 
adding capacity, and it is expected that much better de- 
liveries will be quoted in the near future on certain lines. 

An increasing number of manufacturers are now billing 
prices effective date of shipment, with the result that job- 
bers have been inconvenienced to a considerable extent. 

Jobbers are anxious about getting delayed freight ship- 
ments within the next few weeks as a considerable amount 
of the goods en route already have been sold. 


[tie contrat West conditions continue to improve. 


NEW YORK 


Volume of sales, which have been holding steady for 
several weeks past at a rate slightly below normal on 
account of lack of electrical goods, is increasing gradually. 
Business is reported good by most jobbers. Arrival of 
conduit, armored cable, wire and porcelain fittings has 
made it possible for some jobbers to transact more busi- 
ness than heretofore. Demand has been heavy for these 
roughing materials right along, but in most instances job- 
bers’ stocks have been bare of these materials or so low 
that orders could not be filled. Lack of building materials, 
non-electrical, is now holding up some construction work. 
This condition, however, is temporary. Price changes have 
been made on switch boxes, armored conductor fittings and 
on annunciator wire. 


Conduit.—Immediate needs are being met. One jobber 
received two carloads of pipe in different sizes, and others 
report consignments of 10,000 ft. up to half a car. A con- 
siderable amount delayed in shipment probably will be 
released within the next two weeks. 

Flexible Armored Conductor.—Several jobbers have re- 
ceived amounts from a quarter of a car up to a carload. 
Demand is heavy and jobbers are distributing present sup- 
plies over wide limits. 

Annunciator Wire.—Prices have been advanced approxi- 
mately 5 per cent by at least one manufacturer. Ship- 
ments are poor and stocks are broken. 

Switch Boxes.—One switch box has been advanced 3 
cents, making the new price 24 cents. Stocks are low, 
but shipments en route are expected to help out consid- 
erably. 

Heating Devices.—Of the Simplex heating devices which 
will advance on May 10, the 6-lb. flatiron goes to $8, the 
8-in. disk stove and tailors’ irons will increase $1, No. 
27 range $10, and repair parts will be advanced between 
10 and 25 per cent. 

Schedule Material—Demand greatly exceeds supply, 
which is low. Trucks continue to bring in supplies from 
Connecticut, but larger quantities are needed. 


Non-Metallic Flexible Conduit.—Stocks are low, although 
as much as a car has been received during the week. Ship- 
ments by jobbers to contractors are being made by parcels 
post, 50 ft. to 60 ft. being shipped in each package. 
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Lamps.—Some stocks have been received by truck, but 
not nearly enough of the larger sizes. Heavy demand con- 
tinues for the 75 and 100-watt sizes. 

Sockets.—Stocks are dwindling rapidly, especially in the 
outlying districts. Some sockets have been received by 
truck with other schedule material, but so far not in large 
quantities. 

Crossarms.—Jobbers’ stocks are almost gone, but several 
carloads are en route from mills where stocks are fair. 

Wood Pins.—Local stocks are out and in instances West- 
ern Union steel pins are being substituted. 





CHICAGO 


Continued difficulties in the movement of freight and a 
marked let-up in the volume of business in other lines have 
had but small effect on trade in electrical goods. The 
actual placing of orders seems to be at a somewhat slower 
rate than a few weeks ago, but inquiries are as heavy as 
ever. Wholly uncertain deliveries naturally have tended 
to slow up orders, but it is felt that with shipments mov- 
ing more freely new business will resume its recent pace. 

Extremely high material and labor cost and the conse- 
quent reluctance of bankers to finance construction have 
served seriously to curtail building operations in this dis- 
trict. Building permits are averaging under $2,000,000 a 
week. At present values this represents about one-third 
of the volume of construction which had been expected. If 
this situation persists, manufacturers of schedule material 
will be able to replenish stocks. 

The transportation situation is improving daily. As 
a labor disturbance the strike about seems to have ceased, 
with the roads working about as many men as they need. 
A portion of these men are, however, new and inexperienced, 
and it will take much time, possibly six or eight weeks, 
to get freight movements back to normal. There is now 
no embargo on shipments to or from Chicago, but car- 
riers still refuse to bill shipments through Chicago to 
points involving a transfer in this switching district. 

A recent accident resulting in the complete disablement 
of the Des Moines (Iowa) gas plant has caused a rush of 
emergency orders for all manner of heating appliances 
for that city. As a result, toasters, grills, chafing dishes, 
ranges and percolators are temporarily unobtainable here. 


Lamp Cord.—Silk-covered and cotton-covered cord are 
not to be had at any price, all quotations having been with- 
drawn. Cotton-covered cord is in stock in limited quanti- 
ties at slightly advanced prices. Current quotation on No. 
18 twisted is $42 per 1,000 ft. in small lots, $35 in 1,000-ft. 
lots, $30 in 2,500-ft. lots and $28 in larger quantities. 

Motors.—Most makers are refusing to make prices or 
delivery promises on any fractional-horsepower motors as 
orders now on file will absorb the entire 1920 output. 
Some manufacturers can handle business on three months’ 
delivery. Deliveries on large motors are uncertain. New 
prices have been made on slip-ring induction motors, con- 
stant-speed, 25-hp., 60-cycle, two-phase or three-phase, 220- 
volt dial type now being quoted at $870 list. 


Oil Switches.—Inquiries are numerous for oil switches 
tandard type for protection of induction motors with 
stocks low and many sizes missing. Delivery on 

shipments from factory ranges from eight to twelve weeks. 

List on the 2,500-volt switch, rated up to 200 amp., is $64. 
Outlet Boxes.—Demand is not particularly heavy, limited 

quantities being found in jobbers’ stocks. Delivery on fac- 

im shipments is slow. Standard type, 4-in., are quoted 


at $17 per 100; 3-in. at $13.75 per 100, in lots of from 100 
to 500. 


‘\nobs, Tubes and Cleats.—Stocks are fairly well main- 
ed on these items, most jobbers being able to give 
iediate delivery. No. 53 split knobs are listed at $48 
1,000, less 50 per cent in barrel lots. Tubes, size + in. 
n., are $18 per 1,000 list, less 45 per cent in barrels. 


Plug Fuses—Normal demand and stocks in good shape 
‘ Satisfactory conditions on this item. Jobbers’ price 
tandard size lots of 500 is $5.60 per 100. 


tleating Appliances.—Few appliances from factory have 
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been delivered so far this year, probably less than 10 per 
cent of the expectation on hollow ware having been real- 
ized. All factories are reported as shipping every possible 
piece of hollow ware and many ranges to Des Moines, 
which will further delay the replenishment of Chicago job- 
bers’ stocks. Orders continue to flow in from dealers in 
large quantities. 


Intercommunicating Telephones.—This business remains 
merely normal, the largest demand being for factory instal- 
lations. The almost negligible amount of apartment con- 
struction has kept requirements below the amount antici- 
pated. Manufacturers are able to give immediate delivery. 


BOSTON 


Jobbers report continued intense activity in nearly all 
quarters. Deliveries are improving and some freight ship- 
ments have been received after long delays. Motor-truck 
shipments are still being used vigorously. The drain upon 
stocks is so heavy that little accumulation is possible 
either at the factories or by jobbers. Prices are firm, and 
further advances in copper wire are expected in some 
circles. Collections hold up extremely well, April pay- 
ments being very satisfactory. Rigid conduit, motors be- 
low 10-hp. rating and insulating material are scarce. New 
building operations are slowing down somewhat owing to 
material supply difficulties, although residential work is 
increasing. 

Wire.—Stocks are fairly satisfactory, although ship- 
ments are not in sufficient volume to permit much building 
up of supplies. Bare copper wire and weatherproof are 
steady at 24 and 28 cents base, respectively. Rubber-cov- 
ered No. 14 sells for $11 per 1,000 ft. in 25,000-ft. lots 
and $11.50 in smaller quantities. Some price cutting is 
reported. 


Flexible Armored Conductor.—Immediate needs are being 
met. No. 14 single-strip is quoted at $112 per 1,000 ft. 


Nen-Metallic Flexible Conduit.—Prices range from $35 
to $37 per 1,000 ft. on y%-in., and from $39 to $40 on 3-in. 
loom, recent motor-truck shipments adding about $1 per 
1,000 ft. to selling expense. Stocks are not very large. 


Washers.—Deliveries are improving. Stocks were kept 
up only by strenuous effort during the recent strike. One 
jobber shipped several carloads of washers by express at 
a cost of $8 per machine. An increasing demand is noted. 


Vacuum Cleaners.—Shipments from New England are 
moving well into this market. One distributer of an out- 
side outfit, however, has been unable to get a cleaner 
from the railroads for three weeks, although 1,500 are on 
the way. The demand is active, and factory enlargements 
are cutting down the necessity for night work. New 
models are being eagerly snapped up. In lots of six a 
representative make, with attachments, sells for $36.65 
and a competitor of well-established design for $47. 


Motors.—A slight improvement in factory output. is 
noted. The sale of motors to second-hand machinery deal- 
ers for stock is being greatly curtailed, and an effort is 
being made to refuse motor delivery for speculative buying. 
Small direct-current motors, around 2-hp. rating, are al- 
most unobtainable. Some factories are now greatly handi- 
capped by sheet-steel shortages, and the supply of copper 
is giving trouble on account of labor difficulties in the 
Naugatuck Valley. Prices are firm. 


Rigid Conduit.—Supplies are unsatisfactory and deliver- 
ies poor in the extreme. Little chance of improvement 
can be seen at present. One jobber reports 1+ a foot of 
pipe in his place, and others are unable to car2 for trade 
except on a piecemeal basis. 


Sockets.—Conflicting reports are heard as to supply, but 
in general immediate requirements are being well handled. 
The brass situation is disturbing and insulating material 
shortages are reported. Prices are steady, pulls in case lots 
netting 50 cents, keys 28 cents and keyless 25 cents. 

Knobs and Tubes.—A few “Nail-it” knobs strayed into 
the Boston market a day or so since, and were quoted 
around $31.50 per 1,000, barrel lot basis. Tubes are scarce, 
a nominal quotation being $10 per 1,000 in barrel lots. 
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ATLANTA 


Fundamental business conditions in the territory have 
undergone no change during the past week, although a 
slowing up in activities is becoming quite noticeable be- 
cause of freight and express embargoes from the East 
and Middle West. Jobbers report that they have received 
little or no material from either of these sections since 
the rail strike became general, and as a result all lines of 
material have become rather scant, with complete exhaus- 
tion of stocks in certain lines. The outlook is for con- 
tinued activity, provided that jobbers can obtain mate- 
rial in sufficient quantities. One of the largest manufac- 
turers has notified the trade that prices on all material, 
except motors, panelboards and one or two other items, 
are subject to quotation at date of shipment only. 

Building activities throughout the section continue brisk. 
A number of the largest textile mills in the country are 
well under way and new construction is being announced 
daily. Building permits in the city of Atlanta for the 
month of April totaled $1,750,000. 

Collections continue to show some improvement and might 
be said to be satisfactory. 

Conduit.—The conduit situation has shown no improve- 
ment, there being no shipments of moment since April 15; 
there are no stocks worthy of mention in the popular 
sizes and shipments are quoted at six months. 

Flexible Armored Conductor.—Prices have advanced 10 
per cent. There are no stocks in the territory, and such 
shipments as are being received are being allotted pur- 
chasers in an effort to meet the more urgent demands. 

Metallic Flexible Conduit.—A price advance of 10 per 
cent is announced. There are no stocks in the territory, 
and shipments are quoted at from four to six weeks, which, 
in the face of the brisk demand, is not expected to be 
maintained. Prices, }-in., $104.40 per 1,000 ft. 


Armored Lamp Cord.—Demand has slowed up in the 
past thirty days and good stocks have accumylated in the 


territory. It is a question whether this article will show 
renewed activity in the very near future. Price, $55 per 
1,000 ft. 


Exhaust Fans.—Moving-picture theaters are responsible 
for the unusual activity, and the anticipation of their de- 
mand enabled jobbers to accumulate good stocks, sufficient 
for the season. Price, 32-in. Ventura, $185. 


Printing-Press Apparatus.—There is a heavy demand for 
push-button-control, single-phase apparatus for flat-bed 
press machines. Local stocks for this class of apparatus 
are badly depleted and shipments are reported unsatis- 
factory. 

Panelboards.—Panelboards for all classes of lighting in- 
stallation are moving briskly, although this line was some- 
what dull up to two weeks ago. Indtstrial and commer- 
cial building activities account for this renewed activity. 
Shipments are from five to six weeks; cabinet boxes, two 
to three weeks. 

High-Tension Transformers.—Stocks of high-tension 
transformers, 6,600 volts to 44,000 volts, both indoor and 
outdoor types, are completely exhausted. The demand, due 
to industrial plant electrification, is very brisk, and ship- 
ments are quoted at from fourteen to twenty wecks. Repair 
parts for this class of apparatus are reported equally hard 
to obtain. 


SAN FRANCISCO 


There is plenty of building, despite construction costs 
that would have been deemed prohibitive a few years ago 
but which now pass unquestioned because of the dire need 
for new buildings. The yardmen’s strike has delayed west- 
bound shipments so that stocks in many lines are running 
low. Some shipments have taken as long as forty-five days, 
about double the normal time. Local shipments are moving 
fairly well, although the railroad companies will not receive 
them except on certain stated days of the week. 

Sewing Machines.—Sewing machines are now definitely 
established in electrical dealers’ stores. The more expen- 
sive, such as the rotary machine, are now selling above the 


ELECTRICAL WORLD 





VoL. 75, No. 19 





cheaper vibrating machines formerly the best sellers. In- 
creased prices have apparently not hurt the market, for 
April is reported to be the best month of the year; the aver- 
age vibrating machine now sells for $60 and the rotary 
machine for $80. 

Motors.—-Delivery conditions on motors, especially in the 
larger sizes, are better than they were, although freight 
shipments have prevented the accumulation of any stock. 
The pumping plant business is excellent, and now that the 
increased amount of reservoir storage permits power com- 
panies to handle the load a banner motor year may be 
looked for. 


Farm Plants.—Agents report good sales. Devices for 
these plants are selling splendidly when they are to be had. 


Lamps.—Coast deliveries are fair, owing to the Central 
Coast location of the Oakland lamp works. In fact, it ap- 
pears that they are better than those which obtain in the 
East, where the construction and equipment of many new 
factories have piled: up back orders. Very keen competition 
for renewal of dealers’ contracts is reported with a lessened 
stabilization of regular renewals. There is keen competi- 
tion among dealers for industrial contracts. 


Fixtures.—Dealers report a good sale for fancy, stand 
and ceiling lights with parchment or silk shades. More 
attention is being paid to lighting problems, especially in the 
larger interior cities, such as Fresno, where the demand, 
with its new angles of call, has about swamped the local 
dealers. 

Conduit.—Conduit is still scarce, such scattered shipments 
as recently reached the Coast being common property as 
long as they last. 





SEATTLE—PORTLAND 


Stocks along every line are exceedingly short and re- 
placements are coming in so irregularly that attempts to 
build them up are futile. Sale volumes on all lines, with 
the possible exceptions of heavy power apparatus, con- 
tinue to fall, orders being in excess of available supply. 
There is a brisk demand for domestic appliances, particu- 
larly washing machines, fractional-size motors, schedule 
materials and wiring devices. 

Freight embargoes are responsible for the slow and ir- 
regular freight service and heavy demand. Collections 
in Seattle are good. Other cities in the district report 
collections from fair to good. Applications for new credits 
are comparatively few. 

Building operations on a large scale are being consider- 
ably retarded owing to lack of electrical and other mate- 
rials. However, in spite of this, residence construction is 
going ahead rapidly and numerous big business projects 
are being started. Portland territory reports that busi- 
ness in general continues better than last year. However, 
most of it is being done for future deliveries of from four 
to six months or more. Merchandise from the East is be- 
coming more and more difficult to obtain on account of 
the railroad strike. The freight embargo locally, however, 
has been lifted and little difficulty seems to be experienced 
at the present time. 

Price increases of approximately 10 per cent have been 
made on practically all motor accessories, including start- 
ing switches, and also on turbines. 

Recently several lumber companies announced intentions 
of increasing motor equipment and are preparing to com- 
pletely electrify their plants. 

Lamp Fixtures.—Sales during April, in Seattle espe- 
cially, far exceeded those of last year. This applies to 
both industrial and domestic types, although the movement 
in the latter was by far the heavier. Demand for domes- 
tic types has practically absorbed all available stocks 
Prices are trending upward. 

Vacuum Cleaners.—Trade is exceptionally brisk, with all 
lines sharing popularity. The majority of jobbers are en- 
countering difficulty in maintaining a semblance of stocks 
Prices have shown no recent advance. 

Meters.—Demand is steadily increasing particularly in 
Puget Sound District. Deliveries are coming through slow!) 
and stocks are broken. Prices have shown no recent advance 
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Rheostat for Charging Automo- 
bile Batteries 

For charging storage batteries used 

for electric lighting, starting and ig- 

nition on gasoline cars, the Cutler-Ham- 

mer Manufacturing Company, Milwau- 





CHARGES UP TO FORTY-TWO CELLS 


kee, Wis., has developed equipment 
which is to be used with a direct-cur- 
rent source of supply. The charging 
set consists of a slate panel mounted 
on a wall-type frame and carrying a 
low-current cutout, single-pole main- 
line knife switch and fuses, ammeter, 
and thirty-step rheostat, and, says the 
manufacturer, is capable of charging 
from three to forty-two cells in series. 


Circuit-Breaker Relay for Direct- 
Current Trip Circuits 

The type KN relay now being manu- 

factured by the Westinghouse Electric 





MAY BE USED AS SIGNAL OR AS TRIP- 
FREE RELAY 


“ Manufacturing Company, East Pitts- 
urgh, Pa., may be used either as a 





NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 
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signal relay or a trip-free relay. As a 
signal relay it operates as audible or 
visible signal. 

The signal relay is intended for di- 
rect current only, though it may be 
supplied for alternating-current opera- 
tion. The standard-voltage coil may be 
used on control circuits of 100 volts to 
250 volts. For voltages below this a 
special coil must be used, while for 
higher voltages a resistor must be in- 
serted in series with the coil. The 
latch release coil is rated in accordance 
with the current required by standard 
trip coils, and relays can be supplied 
for 4, 1 and 3 amps. The signal relay 
has its main coil wound for voltage op- 
eration and its release coil wound for 
current operation. All coils are de- 
signed for momentary operation only 
and are so connected that they are in 
the circuit only for the time required 
by the operation of the apparatus. 


Day-Color Lamps for Store Use 


A lamp which, by means of a col- 
ored glass filter, is designed to produce 
light resembling natural daylight has 
been developed by the Western Elec- 
tric Company. The color is in the glass 





COLORED GLASS FILTER GIVES 
DAY-COLOR LIGHT 


and is guaranteed not to fade or other- 
wise change. The lamp casing is of cop- 
per, the upright support is of drawn- 
brass tubing heavily copper-plated, the 
base is of cast brass or bronze, and the 
projecting ends of the deck plate—the 
actual foundation of the lamp—are of 
cast iron, finished in black lacquer. A 
150-watt Mazda C lamp is used. 
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Washing Machine with Reverse- 
Cylinder Action 

A washing machine that operates on 

the reversing-cylinder principle is be- 

ing marketed, under the trade name 

“G. R. S.,” by the General Railway 


Signal Company, Rochester, N.Y. 
The perforated maplewood cylinder 
makes one revolution and then re- 





CYLINDER ACTION IS REVERSING 


verses. The clothes are carried through 
the water and dropped forty-four times 
a minute. A swinging wringer with 
reversible drainboard may be locked in 
five positions. Other features of the 
machine are double-worm gear drive, 
a j-hp. splash-proof motor and all 
working parts are sealed in a life-long 
lubricant. The capacity is eight sheets 
and floor space occupied is 244 in. x 
28 in. 


Inclosed Starting Switch 
An inclosed motor-starting switch is 
about to be marketed by the Frank 
Adam Electric Company, St. Louis, 
Mo. The switch is of the safety type 
and circuit is not opened when chang- 
ing from starting to running position. 


Magazine-Type Dry Cell 
The “Mono-Cell” is the 2}-in. mag- 
azine-type dry cell developed by the 
Interstate Electric Novelty Company, 
Brooklyn, N. Y. 


Notes on Recent Appliances 


Ventilating Fan 
The “Scouplex” ventilating fan has 
been placed on the market by the L. J. 
Wing Manufacturing Company, New 
York City. 


Valve Grinder 
The Eclipse Valve Grinder Company, 
Kansas City, Mo., has placed on the 
market a motor-operated, internal-com- 
bustion-engine valve grinder. 


Safety Entrance Switch 
A safety entrance switch to prevent 
theft of current has been developed by 
the Lewis Electric Company, Massillon, 
Ohio. 
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THE HAAG BROTHERS COMPANY, 
Peoria, lll., manufacturers of washing ma- 
chines, is constructing a new factory which 
measures 150 ft. x 280 ft. The company 
is planning to double its output within the 
next four or five months, 


THE RADIUM LUMINOUS MATERIAL 
CORPCRATION, manufacturer of “Un- 
dark” luminous material for wall switches, 
ete., announces the removal of its New 
York City offices to 58 Pine Street. 

THE BLACK & DECKER MANUFAC- 
TURING COMPANY, Towson Heights, 
Baltimore, Md., has opened its North- 
eastern branch office at 169 Massachusetts 
Avenue, Boston. A service station for its 
product will be maintained at the same 
address. D. G. Caywood, Northeastern 
district manager, will have headquarters 
at this office. 


THE WAGNER ELECTRIC COMPANY, 
St. Louis, Mo., has announced the removal 
of its Pittsburgh office to 530-534 Fer- 
nando Street, to continue in charge of 
Ludwig Hommel. 


THE H. S. B. W.-COCHRANE CORPOR- 
ATION has been incorporated under the 
laws of the State of Pennsylvania to take 
over the entire business and holdings of 
the Harrison Safety Boiler Works, Phila- 
delphia, Pa. The management of the busi- 
ness, including the engineering, manufac- 
turing and selling organization so long 
identified with the Cochrane Nine of steam 
specialties, continues as before. The offi- 
cers are: Joseph S. Lovering Wharton, 
president; John C. Jones, vice-president 
and general manager; William S. Hallow- 
ell, secretary and treasurer; Horace E. Sib- 
son, general sales manager. 


THE COMBUSTION ENGINEERING 
CORPORATION, 11 Broadway, New York 
City, announces the resignation of its vice- 
president in charge of sales, E. P. Moritz, 
owing to continued ill health. No successor 
to Mr. Moritz has been named by the com- 
pany up to date. 

THE PNEUVAC COMPANY, Worcester. 
Mass., has acquired a new manufacturing 
plant in Worcester. This plant has a floor 
space of 168,000 sq.ft. and will be devoted 
exclusively to the manufacture of the one 
type of “Sweeper-Vac” with motor-driven 
brush. The plant will enable the company 
to reach an output of 1,500 machines daily. 

WESTINGHOUSE CHANGES.—E. A. 
Wooten has been appointed manager of 
the industrial division of the Detroit dis- 
trict office, Frank H. Nealis has been ap- 
pointed manager of the supply division of 
the Cincinnati district office, and H. M. 
Wible has been appointed acting manager 
of the newly established rectifier section, 
supply , department, of the Westinghouse 
Electric & Manufacturing Company. 

THE LUX MANUFACTURING COM- 
PANY, 123 East Kinney Street, Newark, 
N. J., manufacturer of tungsten and nitro- 
gen lamps, contemplates an addition to its 


plant The proposed building will provide 
about 40,000 square feet of manufacturing 
space 


THE SETHMAN ELECTRIC & MANU- 
FACTURING COMPANY, Denver, Col., is 
having plans prepared for the erection of a 
plant at Forty-second Avenue and Jose- 
phine Street, to cost about $400,000. The 
chief product of the plant will be an elec- 
tric generator designed by George H. Seth- 
man, president of the company. 


THE EMERSON ELECTRIC MANU- 
FACTURING COMPANY, St. Louis, Mo., 
has announced that new discounts to the 
trade applying to lists of spare parts for 
Emerson oscillating, non-oscillating and 
ceiling fans and to lists of spare parts for 
Northwind fans will be found in discount 
sheet No. 8025, dated March 15, 1920, and 
effective on that date. Discounts on spare 
parts formerly appearing in motor price 
book have been withdrawn and new dis- 
counts are being quoted on motor parts 
on request. 

THE WHITE LILY MANUFACTURING 
COMPANY, Davenport, Iowa, has started 
work on the erection of its new factory, 


which will provide about 50,000 sq.ft. addi- 
tional space. 

THE UNITED STATES ELECTRIC 
COMPANY, New London, Conn., recently 
organized, has leased a building near the 
experimental station which it will equip 
for the manufacture of machines for doing 
planing by electricity and for heating rivets 
by electricity. 

THE SAFETY CAR HEATING & 
LIGHTING COMPANY, 206 Erie Street, 
Jersey City, N. J., has disposed of its 
local plant and is planning to remove its 
works to New Haven, Conn., in the fall. 

THE A. B. SEE ELECTRIC ELEVATOR 
COMPANY, Pacific Avenue, Jersey City, 
N. J., contemplates an addition to its plant, 
to cost about $16,000. 


THE AUTOMATIC ILLUMINATED 
ADVERTISING CORPORATION, 816 
West North Avenue, Baltimore, Md., re- 
cently incorporated with a capital stock 
of $200,000, plans to manufacture outdoor 
electric displays and automatic machinery 
for advertising purposes. 

THE A. C. ELECTRICAL MANUFAC- 
TURING COMPANY, Dayton, Ohio, is pre- 
paring plans for a steel and concrete plant, 
the first unit to contain about 100,000 sq.ft. 
of floor space. The capital stock of the 
company has been increased from $100,000 
to $600,000, primarily for financing busi- 
ness on hand and contemplated. 


THE McMULLEN MACHINERY COM- 
PANY, Grand Rapids, Mich., has organized 
a handling and conveying department 
which will specialize on electric and pneu- 
matic cranes and hoists, overhead systems, 
chain and belt conveyors and construction 
machinery. 


THE SUNLIGHT CARBON COMPANY, 
Red Fork, Okla., plans to equip a plant for 
the manufacture of carbon and its products 
for use in electrical machinery. 


THE UNIVERSAL MOTOR. COMPANY, 
Oshkosh, Wis., manufacturer of self-con- 
tained electro-generating units for farms, 
ete., has purchased a site at Fifteenth and 
South Main Streets on which it will erect 
a new plant to supplant its present works 
on Ceape Street. The new works will in- 
crease the company’s floor space from 12,- 
000 to 90,000 sq.ft. 


THE BRYANT ELECTRIC MANUFAC- 
TURING COMPANY, Bridgeport, Conn., is 
enlarging its factory to meet the demands 
of increasing business. A _ four-story-and- 
basement addition of 100,000 sq.ft. floor 
area will be built at once to hold finished 
goods and the present finished-goods stor- 
age quarters, 155 ft. x 60 ft. and three 
stories high, with basement, will be used 
for the storage of parts. The original 
Bryant factory on State St., 128 ft. x 40 
ft., is to be faced with brick, widened to 
60 ft. and run up to four stories, giving 
additional office space. <A 36-car garage 
for company use has just been completed. 
The Company reports very active business, 
far exceeding that of last spring to date. 


THE AJAX ELECTROTHERMIC COR- 
PORATION was incorporated April 26 to 
take over from the Pyrolectric Instrument 
Company, Trenton, N. J., the manufacture 
and sale of the Ajax-Northrup high-fre- 
quency induction furnace. It also takes 
over from the Ajax Metal Company the 
Northrup patents. The Ajax Electrothermic 
Corporation has its offices and works in the 
old home of the Pyroelectric Instrument 
Company, 636 Bast State St., Trenton, 
N. Jd. The Pyrolectric Instrument Com- 
pany continues in the pyrometer and _ in- 
strument business in other quarters at the 
same address. Furnaces are now commer- 
cially available for operation on _ single- 
phase circuits to 20 kw., on two-phase 
circuits to 40 kw. and on _ three-phase 
circuits to 60 kw. Larger units are pos- 
sible. G. A. Clamer is president of the 
new corporation, Edwin F. Northrup, for- 
merly of the Leeds & Northrup Company, 
and at present professor of electrical engi- 
neering at Princeton University, is vice-presi- 
dent and technical adviser; H. F. Porter 
is treasurer, and Dudley Willcox is secre- 
tary and sales manager. 
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Western Electric Sales Changes 


J. Ih RAY, manager at Pittsburgh, has 
been appointed power apparatus sales 
manager in the general sales department in 
New York. Mr. Ray started with th 
company in 1905 in the drafting depart- 
ment, and the next year found him in the 
power apparatus sales department in New 
York. In 1912 he was made assistant sales 
manager in Pittsburgh, and the next yeur 
he became sales manager at the sam 
house, from which post he was in 1918 pro 
moted to be manager. 

W. H. MACCRELLISH has been appointe: 
manager at Pittsburgh, succeeding J. |. 
Ray, who was transferred to New Yor! 
Mr. MacCrellish began his career with the« 
company in 1905 as shop clerk in Phila 
delphia. In 1911 he was chief clerk in Bos 
ton, the next vear he went to Buffalo as 
stores manager, and with the same title h: 
went subsequently to Minneapolis and the: 
to Boston. In 1916 he went to Buenos 
Aires as assistant manager. 


M. A. BUEHLER, who has been sales 
manager at Omaha, Neb., since 1917, has: 
been transferred to Minneapolis, Minn., as 
sales manager of that office. 


E. LUM has been appointed sales man- 
ager at Omaha, Neb., succeeding M. A 
Buehler, who was transferred to Minne- 
apolis. Mr. Lum has been with the com- 
pany since 1905 and since 1912 has been a 
salesman in Omaha, Neb. 


THE PERRY-MANN ELECTRIC COM 
PANY, INC., Columbia, S. C., announces 
the appointment of Col. A. M. Jackson as 
sales manager, effective May 1. Colonel 
Jackson comes from the supply department 





A. M. JACKSON 





of the Schenectady office of the General 
Klectric Company, with which company he 
became associated in 1898. He was con- 
nected with armature-winding, switchboard 
assembly and machine-shop practice for 
three years, and then took up construction 
work on outside instaflations. In 1996 he 
entered the supply department and for four 
years was interested in engineering ani 
sales of street and interior illumination 
transferring to supply-house interests and 
retail connections of the company in 191! 


Foreign Trade Notes 
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CZECHO-SLOVAK TRADE JOURNAL 
IN ENGLISH.—Volume 1, number 1, of th: 
Czecho-Slovak Trade Journal, dated_Ap 
1920, has been published in Prague-Vinoh- 
rady, Czechoslovokia. The paper is char- 
acterized as the only commercial paper i! 
that country published in English. To ac- 
quaint the commercial circles of Englis! 
a countries with the economical po 
sition of Czechoslovakia, 4,000 copies of thi 
first number have been sent abroad. 

THE CROWN ELECTRIC MANUFAC 
TURING COMPANY, LTD., 17 Pea 
Street, Brantford, Ont., Can., is erecti! 
an addition to its plant, to cost $16.000 





Sse cone. 


& 





PUP oat) Cae 


5 le 


May 8, 1920 





Foreign Trade Opportunities 


Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning the number. : 

A merchant in Switzerland (No. 32,605) 
desires to purchase electric supplies and 
implements of all kinds for the wholesale 
trade, such as_ sockets, switches, pull 
switches, cutouts, flat steel wire clasps, 
small electric motors (1/10 hp. and 1/25 
hp.) and resistance wire for heating appa- 
ratus. 

A merchant in England (No. 32,608) de- 
sires to be placed in communication with 
the manufacturers of an electrical suction 
cleaner similar to the one which is being 
sold on the English market, with a view 
to purchasing. 

An engineer in Belgium (No. 32,575) de- 
sires to secure the general agency on a 
commission basis for the sale of small elec- 
tric apparatus, electric lamps, etc., used in 
connection with the mining industry. 

A commercial agent in Spain (No. 32,610) 
desires to secure an agency for the sale 
of electrical material. 





New England States 


AUGUSTA, ME.—The Central Maine 
Power Company has been granted permis- 
sion by the Public Utilities Commission to 
purchase the plants and system of_the 
Androscoggin Electric Company, the Knox 
Electric Company and the Oxford Electric 
Company. 

BAR HARBOR, ME.—The Ellsworth & 
Bar Harbor Power Company has applied 
to the Public Utilities Commission for per- 
mission to extend its lines to Deer Isle and 
Stoningham. 

WEST SPRINGFIELD, MASS.—Contract 
will soon be awarded by the Wico Electric 
Company for the construction of the _ first 
unit of a new plant to cost about $75,000. 
McClintock & Craig, 33 Lyman St., Spring- 
field, Mass., are engineers and architects. 

PROVIDENCE, R. I.—The Narragansett 
Electric Lighting Company is planning the 
erection of offices and modern service build- 
ings for meter, arc lamp, underground 
cable and transformer departments, on @ 
ten-acre tract of land near Melrose Park. 

DANIELSON, CONN.—The Goodyear 
Tire & Rubber Company, East Market St., 
Akron, Ohio, has awarded contract to the 
Hunkin-Conkey Construction Company, 
Century Building, Cleveland, Ohio, for the 
construction of a manufacturing plant and 
power house, to cost about $3,500,000. 

NEW BRITAIN, CONN.—tThe Public 
Utilities Commission has approved the ap- 
plication of the Connecticut Light & Power 
Company for the construction of an_ aerial 
cable for a 13,200-volt electric distributing 
system across lines of wires and rights of 
other corporations and along Myrtle St. 


Middle Atlantic States 


BROOKHAVEN, N. Y.—The Long _ Island 
Lighting Company, Northport, L. I, has 
applied to the Public Service Commission 
for permission to erect a transmission line 
in the town of Brookhaven. 


HAMBURG, N. Y.—The Depew & Lan- 
easter Light, Power & Conduit Company of 
Lancaster has been granted permission to 
erect an electric light plant in this city. 

POTSDAM, N. Y.—St. Lawrence Trans- 
mission Company has applied to the Pub- 
lic Service Commission for permission to 
xtend its lines to the town of Russell. 

REDWOOD, N. Y.—The Northern New 
York Utilities, Inc., of Watertown is plan- 
ning to build a substation in Redwood and 
rect a three-phase high-tension transmis- 
sion line from Redwood to Alexandria Bay, 
. distance of about 8 miles. The cost is 
estimated at about $40,500. J. B. Taylor 
iS president. 

DOVER, N. J.—The Richardson & Boyn- 
ton Company, manufacturer of boilers and 
furnaces, is planning the installation of 
new electrical equipment, including motors, 
compressors, etc., in its factory. 

HACKETTSTOWN, N. J.—Plans have 
been completed by the Town Council for 
the rebuilding of the municipal electric 
fire-alarm system, on which work will be- 
fin at once. 
~ IARRISON, N. J.—The New Jersey 
‘ube Company plans to change its switch- 
board outfit and to install two 150-kw. 
three-phase transformers. Philip Arn- 
heiter is manager, 








ELECTRICAL WORLD 


A commercial agent in New. Zealand 
(No. 32,638) desires to purchase and also 
to secure an agency for electric cloth cut- 
ting machines. 





Trade Publications 
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ELECTRIC COOKING APPLIANCES.— 
The Duparquet, Huot & Moneuse Company, 
New York, N. Y., has issued catalog No. 
22, covering its heavy-duty electric cooking 
equipment for hotels, restaurants, clubs, 
steamships, etc. 


LIGHTING SYSTEMS.—‘“Eye Comfort” 
is the title of a folder inclosing booklet and 
leaflets being distributed by the National 
X-Ray Reflector Company, Chicago, de- 
scribing and illustrating its direct and in- 
direct lighting systems and apparatus for 
same, including projectors, reflectors, 
mountings, etc. 


INSULATING MATERIALS.—The Con- 
tinental Fiber Company, Newark, Del., has 
published an eighty-eight-page booklet en- 
titled “Insulation,” in which it describes 
the various products manufactured by the 
company, including vulcanized fiber, ‘“‘co- 
nite,” ‘“bakelite-dilecto,” ete. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





EDWARDSVILLE, PA.—The Wilbur 
Robson Silk Company is in the market for 
seventy-five electric motors. 


ERIE, PA.—Plans have been prepared 
by the Skinner Engine Company, Twelfth 
and Chestnut Sts., for the construction of 
a power house and shop building, and 
alterations to its existing factory, to cost 
about $80,000. 

MILLVALE, PA.—Bids will be received 
by G. Walter Bauer, borough clerk, until 
May 11, for the installation of a street- 
lighting system. 

PHILADELPHIA, PA.—An appropriation 
of $358,000 for the completion of the power 
house and the installation of an electric 
transmission system in the Frankford 
arsenal has been made. 

PITTSBURGH, PA.—The East Pennsyl- 
vania Gas & Electric Company is reported 
to have bought a tract of thirty-six acres 
at Edgely, and plans to build a power plant. 
At present the company receives its energy 
from the Philadelphia Electric Company. 

SHARPSBURG, PA. — The _ Borough 
Council of Aspinwall has applied for per- 
mission to incur an indebtedness of $50,- 
000 for improvements and extensions to 
its electric light and water plant. 

YORK, PA.—The York Railways Com- 
pany is planning extensive improvements to 
its traction system, including installation 
of new equipment in its local power station, 
rebuilding trolley system between Sym- 
sers and Hanover and erecting new sub- 
stations in Martins and Gitts Run, etc. 


FREDERICK, MD.—The Hagerstown & 
Frederick Railway Company is planning 
the construction of a 33,000-volt transmis- 
sion line to connect its plant in West Vir- 
ginia with its local plant, to cost about 
$60,000. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, D. 
C., for furnishing at the various navy yards 
and naval stations supplies as follows: Un- 
til May 11, South Charleston, W. Va., 
Schedule, 6,043—six electric hoists; York- 
town, Va., Schedule 6,020—3,000 porcelain 
strain insulators: Schedule 6,023—3,000 
copper-wire thimbles; Brooklyn, N. Y., 
Schedule 6021—switchboards and _ panels. 
Until May 14, Washington, D. C., Schedule 
6,031—7,000 ft. rubber-insulated cable. Un- 
til May 18, Mare Island, Cal., Schedule 
6,025—electrodes, plug and joint com- 
pound; Yorktown, Va., Schedule 6,060— 
18,000 electric cable connectors. Applica- 
tions for proposals should designate sched- 
ule desired by number. 
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New Incorporations 





THE RENEW ELECTRIC LAMP CO. . 
PORATION of New York, N. Y., has been 
chartered with a capital stock of $100,000 
by C. M. Stuart, Jr.. M. V. Ryan and J. R. 
ee, 408 West 150th Street, New York 
City. 

THE DORRA MANUFACTURING COM- 
PANY of New York, N. Y., has been in- 
corporated by L. E. Rogers, F. A. Stroh 
and B. P. Ryan, 320 West Eighteenth 
Street, New York City. The company is 
capitalized at $5,000 and proposes to manu- 
facture heat and light saving appliances. 


THE SUPERIOR ELECTRICAL FIX- 
TURE & APPLIANCE COMPANY of New 
York, N. Y., has been incorporated with a 
capital stock of $10,000 by H. and A. and T. 
Fistel, 332 Bedford Avenue, Brooklyn, N. Y. 


THE AMERICAN ELECTRICAL IN- 
STRUMENT COMPANY has filed articles 
of incorporation under the laws of the State 
of Delaware with a capital stock of $500,- 
000. The incorporators are William O’Keefe, 
George G. Steigler and E. E. Aberle of 
Wilmington, Del. 





North Central States 


BAY CITY, MICH.—Contract has been 
awarded to the Bay City Stone Company, 
1,704 Woodside Ave., for the construction 
of a dry kiln and power house, to cost about 
$50,000, by the Bigelow-Cooper Company. 


CINCINNATI, OHIO.—Bids will be re- 
ceived at the office of the United States 
Engineer, Cincinnati, until May 19, for fur- 
nishing and installing river wall power- 
plant machinery, river wall valve jacks and 
machinery and lock piping, ete. for Dams 
33 and 39, Ohio River. Alternate bids will 
be received for furnishing and delivering 
above without installing. 


CINCINNATI, OHIO.—Bids will be re- 
ceived by the clerk of the Board of Educa- 
tion, eighth floor, Denton Building, Seventh 
and Race Sts., Cincinnati, Ohio, until May 
24, for furnishing materials and labor to 
complete the installation of electric light- 
ing in the public school on Seventy-fourth 
St., Carthage, in the city of Cincinnati. 
Plans and specifications may be obtained at 
the office of C. W. Handman, business man- 
ager, 511 West Court St. 


CLEVELAND, OHIO.—The Pubfic Ttili- 
ties Commission of Columbus has author- 
ized the Cleveland Electric Illuminating 
Company to issue $1,150,000 bonds for 
improvements. 


EARLINGTON, KY.—Arrangements are 
being made by the St. Bernard Mining 
Company to extend its electric light service 
to the towns of Hanson and Slaughters. 


VINCENNES, IND.—The Board of 
Works has approved a five-year franchise 
with the Indiana Power Company to fur- 
nish street lighting for the city. 


CHICAGO, ILL.—The Tllinois Malleable 
Tron Company, 1,801 Diversey Boulevard, 
plans to erect a new central power plant 
to replace three separate plants. The gen- 
erating equipment will include two direct- 
connected engine-driven units, one of 350 
kw. and the other of 500 kw. 


TAYLORVILLE, ILL.—Bonds to the 
amount of $80,000 have been voted for the 
—— of a municipal electric light 
plant. 


SHEBOYGAN, WIS.—Contract has been 
awarded by the Badger State Tanning 
Company to Westinghouse, Church, Kerr 
& Co., Ine., 37 Wall St., New York, N. Y., 
for the construction of a tannery, to cost 
about $750,000. Considerable electric equip- 
ment will be required. 

LETTS, TOWA.—Plans are being con- 
sidered to connect the town with a high- 
tension transmission system. Improve- 
ments to the local street-lighting system 
are also under consideration. 


KANSAS CITY, MO.—The South Main 
Street Improvement Club has appointed a 
committee to investigate and decide upon 
its lighting system, to be installed on Fif- 
tieth Street between Armour Boulevard and 
Thirty-ninth Street. The extension of the 
lighting system to Wesport Avenue or 
Forty-third Streeet is also being considered. 


DOLAND, S. D.—Bonds to the amount 
of $17,000 have been voted for improve- 
ments to the local electric light plant. 
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JOHNSON, NEB.—A bond issue will be 
submitted to the voters of the village of 
Johnson for the purpose ‘of erecting a 
transmission line to Auburn or to the Graf 
terminus of the Tecumseh iight system. 


AMERICUS, KAN.—At an election to be 
held on- May 14 the proposal to issue $18,- 
600 in bonds to establish a lighting system 
in the town will be submitted to the voters. 
The present plans contemplate the erection 
of a transmission line to Enfporia to obtain 
electricity for the proposed system. 


DWIGHT, KAN.—The local electric light 
plant, owned by the R. B. Fegan Company, 
has been sold to H. P. Bader and W. S. 
Scott of this city. 


Southern States 


GREENSBORO, N. C.—The _ Southern 
Power Company of Charlotte, it is reported, 
will apply for a franchise to erect and 
operate an electric system in this locality. 

TAMPA, FLA.—An issue of $280,000 in 
bonds for the erection of a new power 
plant, improvements to the waterworks 
system, etc., is under consideration. 


KNOXVILLE, TENN.—The question of 
electrifying the filtration plant of the local 
waterworks is under consideration. 

TAZEWELL, TENN.—The _ Claiborne 
County Light & Power Company, recently 
orranized with a capital stock of $25,000, 
is planning to erect a transmission line to 
connect at’ Cumberland Gap with the trans- 
mission system of the Kentucky Utilities 
Company of Louisville, Ky. The plant_and 
system of the Tazewell Light & Power Com- 
pany will be taken over by the new com- 
pany of which J. P. Ritchie of New 
Tazewell is president. 

HEBER SPRINGS, ARK.—Contract will 
soon be awarded by the Arkansas Hydro- 
Electric Development Company for the erec- 
tion of the first unit of the power plant 
and dam on the Red River, to cost about 
$320,000. 

TECUMSEH, OKLA.—The State Board 
of Affairs has awarded contract to_ the 
Manhattan Construction Company, Okla- 
homa City, Okla., for the erection of an 
administration building, a school, two cot- 
tages and a power plant, to cost about 


$153,000. 


ELECTRICAL WORLD 


ABILENE CLTY, TEX.—Arrangements 
have been’ made whereby the American 
Public Service Company will take over and 
operate the Abilene street-railway system. 
Improvements, consisting of new equipment, 
repairs to power plant, track and trans- 
mission lines, will be made, costing more 
than $60,000. A. Hardgrave, Southwestern 
Building, Dallas, is state manager for the 
company. 


Pacific and Mountain States 


FRESNO, CAL.—The San Joaquin Light 
& Power Company has been granted per- 
mission by the State Water Commission to 
divert 3,200 acre ft. per annum for storage 
and 900 ft. per cubic second from the San 
Joaquin River for power purposes. The 
cost of the project is estimated at 
$4,000,000. 


McFARLAND, CAL.—Steps have been 
taken by farmers in this vicinity to estab- 
lish a community electric power plant, 
operated by steam power, using natural gas 
for fuel. The cost is estimated at about 
$250,000. Mr. Carter, a member of the 
McFarland Farm Center, is one of the 
promoters. 


SAN FRANCISCO, CAL.—Application 
has been made to the State Power Com- 
mission by the Snow Mountain Water & 
Power Company for permission to appro- 
priate 400 cu.ft. per second from the South 
Fork of the Eel River in Lake and Men- 
docino Counties for power purposes. The 
cost of the project is estimated at $3,000,- 
000. The company has also filed similar 
application for appropriation of water from 
the same stream for municipal purposes, 
to supply Berkeley. Oakland and Alameda. 

SAN FRANCISCO, CAL.—Extensions to 
the street-lighting system, to cost about 
$5,000, are planned. 

BRIGHAM, UTAH.—The City of Utah 
is planning to rebuild its hydro-electric 
plant with an increase of 1,500-hp. capacity. 

OGDEN, UTAH.—Application has been 
filed with the state engineer for permission 
to divert water from the Ogden River to 
be used in connection with the new hydro- 
electric plant to be constructed for irriga- 
tion purposes in Weber and _ Boxelder 
Counties, and to have a capacity of 5,000 
hp. O. D. McKay of Ogden is engineer. 
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WINNETT, MONT.—C. B. Davis has 
been granted a franchise to construct and 
operate an electric light plant in Winnett. 


LARAMIE, WYO.—At an election to be 
held soon the proposal to issue $60,000 in 
bonds for improvements to the electric light 
plant will be submitted to the voters. 


DENVER, COL.—Plans have been com- 
pleted by the Mineral, Metal & By-Products 
Company for the construction of electric 
smelting and refining works, to cost about 
$1,000,000, including the erection of a power 
house, a plant for electrical retorts, a com- 
bination electric smelter and refinery, etc 
G. Rasmus is second vice-president and 
managing director of the engineering de- 
partment. 


Canada 


ACTON, ONT.—Bids will be received by 
E. A. James Company, Toronto St. 
Toronto, engineer, until May 13, for im- 
provements to the waterworks to include 
electrically driven deep-well centrifugal 
pumps, to cost about $30,000. 

TORONTO, ONT.—Contract has _ been 
awarded to Wells & Gray, Confederation 
Life Building, by the Canadian National 
Carbon Company and Prest-O-Lite Com- 
pany of Canada, Ltd., joint owners, for the 
construction of two factory buildings. to 
cost about $450,000. Both plants will be 
equipped for electrical operation. 

MONTREAL WEST, QUE.—Bids will be 
received by Charles I. Fraser, secretary- 
treasurer, Town Hall, Montreal West, Que., 
until May 20, for the installing of a com- 
plete underground system of wiring, with 
standard posts and lamps, for the lighting 
of streets as shown on plans and specifica- 
tions which may be seen at the Town Hall 


MURRAY BAY, QUE.—The Murray Bay 
Power & Pulp Company is contemplating 
the construction of a power plant, to cost 
about $500,000. 


THREE RIVERS, QUE.—Contract has 
been awarded to the Canadian Comstock 
Company, Ltd., for the furnishing and in- 
stalling complete electrical and mechanical 
equipment in the pulp and paper mill of 
the Maurice Lumber Company, including 
motors, transformers, electrical feeders and 
distribution, etc. The total cost is esti- 
mated at $6,500,000. 





(Issued April 20, 1920) 

1,336,932. Rai Bond; William cS. Starkey, 
Mansfield, Ohio. App. filed June 26, 
1916. Applied by intense heat and pro- 
tects flexible portion of bonds from heat. 
Time of contact is short and bond is 
made integral part of rail. 

1,336,939. ExLectric FURNACE; Svend Bar- 
foed, Berkeley, Cal. App. filed Sept. 25, 
1916. Water-jacketed type. 

,336,940. Rat. Bonn; John_R. Brown, 

. Mansfield, Ohio. App. filed Nov. 2, 1917. 
Bond secured by application of heat hav- 
ing terminal members of a higher melting 
point than body. 

1,336,966. TroLLEY Retriever; John Kozak, 
Milwaukee, Wis. App. filed Nov. 26, 
1918. Readily applied to trolley poles 
of common construction without altera- 
tion. 

1,337,062. OzoNnaTor; Milton W. Franklin, 
Bloomfield, N. J. App. filed Aug. 3, 1916. 
Machine produces a gaseous reaction by 
an electric discharge. 

1.337.080. MuLti-conpuctinc Leaps; Ward 
EK. Krone, Pittsfield, Mass. App. filed 
June 16, 1919. Small power losses in di- 
electric insulating material employed. 

1,337,100. ExLectrricity TRANSFORMING AND 
CONVERTING APPARATUS: Charles Ww. 
Stone and Henry M. Hobart, Schenec- 
tady, N. Y. App. filed Sept. 6, 1916. 
Receives high-pressure polyphase current 
from a supply system and delivers rela- 
tively low-pressure direct current to a 
distribution system 

1,337,106. Process oF MAKING NITRIC ACID; 
Elihu Thomson, Lynn, Mass. App. filed 
Dec, 6, 1918. Process and an apparatus 
for utilizing the solubility at low tem- 
perature of the nitric oxides in nitric 
acid. 

1,337,120. Evectric WATER HEATER; Wil- 
liam F. Cutler, Oakland, Cal. App. filed 
May 5, 1919. Avoids use of large wires 
and heavy currents. 

1,337,129. DISTRIBUTION OF ELECTRICAL 
Enercy ; Charles Grover, Gravesend, Eng. 
App. filed Oct. 24, 1919. System effects 


a more equal distribution of stresses of 
what are known as intersheaths or grad- 
ing sheaths. 


Record of 
Electrical 
Patents 


Notes on United States Patents 
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1,337,156. Exectric Furnace; Julius A. 
Pickens, Easley, S. C. App. filed June 14, 
1919. Construction of the electrodes and 
combustion chamber whereby all sub- 
stance treated is brought in contact with 
and forced to move through flame of an 
electric arc. 

1,337,160. BATTERY TESTER; George H. 
Riebeth, Minneapolis, Minn. App. filed 
May 28, 1919. For testing dry batteries 
while contained in round or square car- 
tons of usual type. 

1,337,163. Protective CASING FoR ELECTRIC 
METERS; Joseph J. Schickuna, Buffalo, 
N. Y. App. filed Jan. 25, 1915. Prevents 
tampering with wires. 

1,337,189. VAPoRIZING STopPER; Ellsworth 
W. Austin, Plymouth, Conn. App. filed 
June 2, 1919. Contains resistance units. 

1,337,197. TELEPHONE-EXCHANGE SYSTEM ; 
Henry P. Clausen, Mount Vernon, N. Y. 
App. filed July 9, 1917. Variable ad- 
justed phonograph device informs oper- 
ator of d_ sired number. 

1,337,198. C-iLtiIne Device; Henry P. Clau- 
sen, Mount Vernon, N. Y. App. filed July 
12, 1917. Impulse senders for automatic 
or semi-automatic telephones in which 
selector switches are _ directively con- 
trolled by current impulses. 

1,337,245. REHEALING PROCESS FOR CON- 
DENSERS: Byron Macpherson, Roxbury, 
Mass. App. filed Nov. 19, 1919. Inter- 
mittently including condenser in a circuit 
to fuse a coil and heat dielectric at defec- 
tive spot. 


1,337,246. Bur~pInc STAND FoR CoONDENS- 
ERS; Byron Macpherson, Roxbury, Mass. 
App. filed Nov. 19, 1919. For sheet or 
plate type. 


1,337,284. TWIN-BAR SUSPENSION INSU- 
LATOR ; Sol S. Sonneborn, Brooklyn, N. -Y. 
App. filed July 10, 1918. Provides in 
combination with an insulator a _ spark 
gap. ‘ 

1,337,285. AUTOMATIC SELECTING SWITCH: 
Arthur B. Sperry, New York, N. Y. App. 
filed June 6, 1918. Switch used as a 
trunk hunting or line switch. 


1,337,297. TELEPHONE-EXCHANGE SYSTEM: 
Horace W. Ulrich, East Orange, N. J. 
App. filed May 11, 1918. Trunk circuit 
with a_signal-control relay whose oper- 
ating circuit is partially established upon 
connection being made with incoming end 
of trunk circuit. 


1,337,299. ANNUNCIATOR ;: Eugene W. 
Vogel, Oak Park, Ill. App. filed June 20, 
1914. Visible three signal mechanism. 


1,337,301. TELEPHONE-EXCHANGE SYSTEM: 
Ray S. Wilbur, Lyndhurst, N. J. App. 
filed May 13, 1918. Private branch ex- 
change switchboards joined by means of 
trunk circuits. 

1,337,304. SPEECH-REPRODUCING DEVICE 
George F. Atwood, Newark, N. J. App. 
filed June 22, 1917. Speech-reproducing 
device repeating telephone numbers or 
letters designating a telephone line. 


1,337,305. Process oF MELTING AND MELT- 
ING AND REDUCING METALS; Morris H. 
Bennett, Waterbury, Conn. App. filed 
June 26, 1918. Reduces the overheating 
of metals of the non-ferrous group b) 
utilizing characteristic of high thermal 
conductivity. 


1,337,309. TELEPHONE System; Charles L. 
Goodrum, New York, N. Y. App. filed 
Feb. 26, 1916. Brush sets carried on 
same movable-switch element and em- 
ployed in simultaneously hunting for 2 
desired line. 


1,337,310. TrkLEPHONE System; Charles !.. 
Goodrum, New York, N. Y. App. filed 
July 26, 1917. Electromechanical switc! 
ing for extending a call from one sub- 
seriber’s station to another. 


























